


















o 

0 I 
0 ! 

n : 

o 

C> ■ 
O : 
O ! 

o 
o; 
o ! 
o ! 

O ! 

o ! 
o j 
o j 
o I 
o ! 

o 

o 

o 

o 

o 

o 

O' 

o 

o 


o 

o' 

o 

o 

o 






Blu J/lL _ flpepak naOckiA 



Sr. 

Subject 

Page No, 

0 : i 

1. 




Agronomy 

1 

o 




• 

2. 

Agricultural Botany 

72 





vJ 

3. 

Soil Science and Agricultural Chemistry 

130 

vj 

4. 

Agricultural Economics 

174 

u 

5. 

Agricultural Extension . 

202 

o 

6. 

Animal Husbandary 

221 

( ', 

7. 

Dairy Science 

238 

o . 





8. 

Agricultural Engineering 

245 

o 




LJ 

9. 

Computer Application 

268 

’U 

10. 

Microbiology 

274 

O 

11. 

Plant Pathology 

286 

. O 

12. 

Horticulture 

308 

u 

O 

13. 

Entomology 

368 

14. 

Food Science 

386 

O 

15. 

New Varieties 

389 

(J 




o 


Minimum Support Prices 

390 

u 


Budget-2011-12 

391 

Q 


Highlights-2009-10 

393 






o 
, o 
o 

o 

o 

Q 

O 

O 

O 

O 

Q 

o 

o 

o 

o 

o 

o 

o 

c 

o 

o 

o 

o 

o 

o 

o 

o 

0 

o 

o 

o 

^ o 

o 

0 








AGRONOMY 

PRINCIPLES OF AGRONOMY 


* Lord Mayo : 27 April 1871 Joint Department of Agricultural Revenue & Commerce. 

* Agriculture : Latin Word : Ager - Soil, Culture - Cultivation. 

* It is art, Science & Business of producing crops & liverstock for economic purpose. 

* Agronomy : Greek Word - Agros- Field, Nomous -To manage 

* Jowar is called as great millet , while Bajara is called as pearl millet 


Common Agriculture crops & families. 

1) Graminae(poaceae) - All cereals like rice, sorghum, oat .wheat, Maize , Bajara, Sugarcane, 
Napier, etc. 

2) Leguminaceae (Papilionaceae) - Ail pulses like Red gram , green gram , Black gram, cow pea 
chick pea, soyabean, sunhemp, groundnut etc. 

3) Cruciferaceae - Mustard, raddish, cabbage, cauliflower etc. 

4) Cucurbitaceae (Guard Family) - Cucumber, pumpkin, bitter guard , Watermelon etc. 

5) Liliaceae (Amreliaceae) - Onion, Garlic 

6} Soianaceae (Brinjal fam) -j Potato, Tobacco , Brinjal, Tomato, Chilies. 

7 ) Malvaceae (Cotton family) - Cotton, Deccan hemp, rosette, okra 

8) Compositae (Asteraceae) - Sunflower, Safflower, Niger, Lettuce 

9) Convolvulaceae - Sweat Potato 

10) Euphorbiaceae - Castor 

11) Zingiberaceae - Ginger, Termeric 

12) Linaceae-eg. Linseed 

13) Tiliiaceae - Jute, phalsa 

14) Umbe!liferaceae - Carrot, Coriander, cumin 

15) Papilianaceae - Soyabean 

16) Chinopodiaceae - Spinach, beet, Sugarbeet. 

17 ) Pedaliaceae - Seasamum 

18) Amrylidaceae -Agave 

* Crop grown for their edible starchy grains one seeded fruits called caryopsis or monocot 

* Plants usually found in rock crevices are called as chasmophytes and those in acid soils are 
called as oxylophytes 

* India is situated at North - East trade wind zone. 

* Every Plant community has its own maximum and optimum temperatures known as their cardi¬ 
nal points or cardinal Temperature. 

* Heliophytes Crop - Sun loving 






* Sciophytes - shade loving 

* In photosynthesis 1 % light energy is converted into potential chemical enegergy. 

* The principal wave lengths absorved in photosynthesis are Violet-Blue and Orange-Red 

* Long day plants - Wheat, Barly, Sugarbeet, Carnation (Generaly Rabi) 

* Short day plants - Rice, Maize, Millet, Soybean (Generally Kharif) 

* Day neutral plants - Tomato, sunflower, cotton etc ( Through out year) 
in India - 

i) Total Geographical area - 329 million ha (328.7 m.ha) 

ii) Cultivable area -143 mha (143.8) 

iii) Cultivable Waste area - 40 mha 

iv) Forest pasture area - 82 mha 

* The surface layer of about 30 cm soil is known as surface soil, below that subsurface soil & at 
bottom parent rock. 

* The soil which remains where it is formed is called soil in situ 

* On oven dry basis the herbacious crop content 85.90% water while woody plant contains 50 % 
water. 

* Suffocation : During winter the ice or snow form thick cover over ground and crop suffers for 
want of oxygen. Ice in contact'with roots inhibits diffusion of C0 2 and respirator products may 
become harmful to plants is called suffocation. 

* Heaving :- Injury to plant is caused by lifting upward of the plant along with soil form its normal 
position in temperate regions where snowfall is common phenomenon. 

* Jethro Tuli Father of Tillage. 

* Tillage : Anglosaxon words tillion & teolian - To plough & prepare soil for sowing. 

* Tillage accounts 30 % of cost of cultivation of crops. 

* Soil Tilth - Seed bed. 

* Fine seed bed - Crops like - Finger millet, Bajara, Sesamum etc. 

* Course or clody seed bed - Gram (Chickpeas) 

* Moderately firm & compact seed bed - crops like Jowar & Cotton. 

* Fine & loose seed bed - Turmeric, Ginger, Potato, Groundnut etc. 

* Subsoil Plough (Chisel Plough) is often useful to break hard pan of soil. 

* Black cotton soils in India crack deeply and are supposed to be self ploughed. 

* CRIDA:-Central Reaserch InstituteforDryland Agriculture Flydrabad (1985) 

* It classified ploughing as 5-6 cm depth : shallow ploughing 15-20 cm. Medium deep & 25-30 cm 
deapth Deep ploughing. 

* Fall ploughing - Ploughing after harvesting of crop in November - December Month is called as 
fall ploughing where falling of leaves of trees takes place. 

* Norwegian Harrow - Best impliment for clod crushing of big & Hard ciods. 

* Maid Big log of wood used for clod crushing 

* Deccan Blade Harrow - called as “Multipurpose Impliment" 
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* Gap filling is done 8 -10 days after sowing of crop. 

* Thinning is carried out 2-3 weeks after sowing of crop 

* Top dressing - Application of fertilizers in standing crops. 

* Earthing up - Supporting basal portion of crop plant with soil. 

* The organic mulches are used @ 5 tones per ha. 

* Soil having crumb structure is highly productive soii 

* Bulk density of tilled soil is less than unfilled soil. 

* Tillage is useful for increasing infiltration and moisture retention capacity of soil due to increase in 
pore space. 

* The concept of minimum tillage was started <n USA due to hikes in prices of oil in 1974 

* Zero tillage - extreme form of tillage in which primary tillage avoided. 

* Seed establishment in zero tillage is 20% less than conventional method hence in zero tillage 
seed rate should be 20% more than normal. 

* Tillage operation carried out after sowing but before emmergence of crop .is called Blind tillage 
eg. covering of seeds. 

* Dormancy of potato seed can be broken by dipping cut tubers for an hour in 1 % Aqueous solution 

of thiourea 

* No dormancy Variety - 

* Paddy-T.N.1, 

* Groundnut - Karad 4-11 & JL - 24 (Phule Pragati) 

* Composite & Mutation breeding seeds not necessory to change their seed by every year for 
sowing purpose. 

* Seed viability and vigour are two important charactristics of seed quality. 

* The Indian Seed Act was pass in 1966. 

* The Thumb rule of optimum age of seedling is one week for every months of total duration of the 
crop. 

* The minimum amount of rainfall is necessary for taking up sowing is 20 mm 

* In General sowing in kharif season is shallow (2.5 cm). 

* In Rabi more depth of sowing (5 -10 cm). 

* The optimum depth of most field crops ranges between 3-5 cm. 

* Mexican vavieties of wheat are sown at shallow deapth of 4 cm for higher yield as compared to tall 
varieties due to its short coleoptile length. 

* Cultivation of crop regrowth after harvest is called ratoon croping . 

* In ratooning first harvest is called plant crop & Then succeeding harvesting is called first ratoon, 
second ratoon etc. 

* Base crop - Major crop grown in intercropping 

* Inter Crop - Additional crop grown in space created in intercroping . 

* Main Crop - Major crop grown in mixed cropping. 

* Mixed /Minor / Subsidary crop - crop grown in seed mixture of main crop in mixed cropping. 






Companion crop - Crop grown in association in cropping system for complimentary effect. 

* Component crop - either crop grown in multiple cropping system. 

* Land equivalent ratio - relative land area under sole cropping to produce the yield from one ha in 
inter cropping. 

Yield of base crop in intercroping Yield of intercrop in intercroping 

* LER - ---- + - 

Yield of base crop in sole croping Yield of intercroping in sole croping 

* Crop rotation - Growing of different crop on a piece of land in preplanned succession. 

* Phytoalexins produced by diseased plants - due to the repeated cultivation of same crop 

* Groundnut - Resvertrol, soybean - Glyceollins 

* Rotational intensity - 

i) Shifting cultivation (R) = <33% , 

ii) Fallow or Lay system = 33 to 66% 

iii) Permanent cultivation (R) = 66% to 100% 

iv) Multiple cropping (R) =>100% 

* Jethro Tull - First person who used the term weed 

* Crop infected with weeds show Nitrogen difficiency. 

* Transpiration ratio - Amounts of water require to produce unit amount of dry matter. 

For Hariyali - 813, Jowar-430, Bajara - 450. 

* Critical period of weed crop competition - 

* Rice (Transplanted) -15 - 45 days after sowing 

Upland rice-entire period . 

sorghum -15-45 days after sowing, Maize -15-35 days after sowing, 

Soybean -15-45 days after sowing, Black gram - 30 - 45 days after sowing 
Finger millet - 25 - 45 days after sowing. 

* Worlds Worst Weed - 1 sl ranks - Nut grass {Cyperas rotundus) 2 nd rank Hariyali (Cynadon 
daciylon ) 

* Weeds belongs to family graminaceae are known as grasses, weeds belongs to family cyperaceae 
are known as sedges. 

* All cotyledonous weeds are known as Broad leaves weeds (BLW) 

* Introduced or Exotic weeds are also called as Anthrophytes or Alien weeds. 

* Annual Aglicultaral loss in India (% share) - 

* Insect - 30 %, Weeds - 45%, Disease 20%, & others - 5% 

* Exudates of roots of wild oat plant at 2-4 leaf stage are toxic to wheat crop. 

* Facultative weed also called apophytes eg. Cactus. 

* Argemona maxicana powder @ 2.5 tonnes/ha is useful for reclamation of Alkali soil. 

* Argemona Maxicana produce (5000 seeds / plant) (Ghol 1,93,000 seed / paint). 
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* |Parachute like structure of weed seeds is called pappus. 

* Flame cultivation - Burning of annual broad leaf weeds in.widely special crop row. 

Temp- 1000°C 

* Sugarcane trash is used @ 5 tonnes / ha. as a mulch. 

* Solarization - Heating the surface of soil by using plastic sheet to trap solar radiation, tempera¬ 
ture increases 5 -10 °C is called as solarization. 

* A fast shading intercrop is known as smoother crop. 

* Fertilizers like calcuim cyanamide & Ammonium sulphate directly destroy the delicate weeds. 

* Cactus or prickly pear weed was controlled in India by Dactylopins tomentosus conchinea! 
insect (scale insect) in Maharashtra State. 

* Parthenium histerophorus controlled by using zoygogramma biocolorata (Mexican beetle) 

* In 1946 2,4 - D was first used Herbicide in India. 

* Pre-emegence application of Herbicides was done 1 to 4 days after sowing. 

* Active ingradient (a.i) - That part of chemical formulation which is directly responsible for herbi¬ 
cide effect. . 

* Acid equivalent (a.e.) - That part of chemical formulation which theoratically can be converted 
into acid. 

* 2 - 4 - D Available in three forms - i) Sodium salt ii) Diethyl amine iii) Ethyl ester 

* The plate like Aggregates of rock units are thick called platy while thin one are called as laminar. 

* The individual crystaline particals of soil colloids is termed micelle or microcell. 

* Cation Exchange capacity (CEC) of soil - 
Sandy soil : 0 - 5 m.e. /100 gm of soil, 
fine sandy : 5 -10 m.e./100 gm of soil, 

clay loam : 15 -2.0 m.e /100gm of soil, 

clay soils : above 30 m.e./100 gm of soil. 

PH range of most Agricultural soil is about 5 to 8.5 

* Clays having Zeta potential more difficult to flocculate than those having low potential. 

* Rhizosphere - Space around the root surface of higher plants. 

* Nitrifying bacteria - Nitrosomonas and Nitrobactor. 

* Fungi acts as scavengers & decomposers of several type of material. 

* Aigae:- grouped in to 

i) Cynophyta - Blue green algae 

ii) Chlorophyta - grass green algae 

iii) Xanthaphyta - yellow green algae 

iv) Bacillariophyta - golden green algae 

* Nicholas (1961) - Proposed term “Functional nutrient” 

* Plants require one kg of chlorine for every 4 tonnes of dry matter. 

* Hidden Hunger - plant not show deficiency symptoms visually to a certain level but growth is 









affected. 

* Soil is a store house of plant nutrient. 

* Nutrients removed by weeds were doubble the amount remove by crop and in next generation 
four times of that crop. 

* Mannure - French word manoeuvre - Work with soil, latin word manu - hand, operate - to work 

* Organic matter is called as life of the soil. 

* Low C : N ratio in soil indicates an advance stage of decomposition. 

* Rostrata - Stem nodulating green manure crop native of West Africa. 

* Amide form of Nitrogenous fertilizers are also called (organic fertilizer. 

* Calcium cynamide is used as defoliant in potato. 

* Viabiity - Striaga - 20 yr., water Hycinth -15 yrs, Hariyali - 2 yrs. 

* Soil contaning large amounts of calcium have better structure. 

* Pellet application ration -1:10 
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WEED MANAGMENT 


Weed - Plant growing where it is not desirable. 

Transpiration ratio of weeds is about 2 - 3 times more than crops. 

Allelopathy / Telotoxy - One plant having harmful effect on another plant through production of 
chemical compounds. 

parthenium causing irriatation of skin & allergy. 

Argemona Maxicana + Mustard seeds cause dropsy (Blindness) to Human, 
in Lantena camara having toxic principle Lantana dene - A 
Ephemerals - short lived annual weed (life cycle - 2 - 4 weeks) 

Mimicry Weeds with similiar morphological character like associated crop called as mimicry 
e.g. wild oat ( Avena fatuva) in wheat. 

Censer Mechanism of dispersion of weed - The Mature fruits of weed split open the fruits & 
throw out seeds some distance away from mother plant. 

Thermal death point of most of the plant cell is lies in between 45°C to 55°C. 

Rabbing Burning of dry matter in field to destroy the weeds. Mostly carried out in Korskan area 
before preparing paddy nursary . 


Name of Herbicide 

Trade Name 

Used in crop j 

i 

2, 4-D 

Fernoxone 30 WP 

Rice, Wheat 

Ii 

Dicamba 

Banvel (50 EC) 

Wheat 

iii 

Simazine 

Tafasine 50 W.P. 

Maize, Sugarcane 

iv 

Attrazine 

Atratop 

Sorghum, Sugarcane 

V 

Metribuzin 

Sencor 

Sugarcane 

vi 

Paraquat 

Gramoxone/ weedol 


vii 

Thiobencarb 

Polero 

Tobacco 

viii 

Alachlor 

Lasso 

Potato 

ix 

Butachlor 

Machete 50 EC 

Rice 

X 

Fluchloralin 

Basalin 45 EC 

Sorghum, Groundnut, 
Soybean, Sunflwer & pulse 

xi 

Penda methalin 

Stomp 

Cotton 

xii 

Glyphosate 

Round up or Glycol 41 

Tobacco 


* Chemical weed control of IMP crops - 

1) Rice - Butachlor (machete) @ Itol .25 kg a.i./ ha - paddy 
Nursary Benthio carb / Butachlor @ 1-1.5kg a.i./ ha 

2) Sorghum / pearl millet - Atrazine @ 0.5 to 1 kg a.i./ha - pre emergence / post emergence 
intercropping - Basalin @1-1.5 kg a.i / ha PPI (Pre Plant Incorporation) or stomp 30 EC. 

3) Maize Atrazine or simazine @ 0.5 to 2 kg a.i./ha PPI 
Intercropping Allachlor (Lasso) 1-2 kg a.i./ha 


4) Wheat - 2, 4-D or MCPA@ 0.5 -1 kg a.e./ha or Dicamba @ 0.5 kg /ha 
Isoproturon for control of wild oat 









5) Sugarcane -Atrazine or simazine @ 2.2.5 Kg a.i./ha O 

Glyphosate @ 2-2.5 kg a.i./ha- for Hariyali & Nutsedge rh 

6) Groundnut/Soybean - Fluchloralin ( Basalin) @ 0.5-1 kg a.i. /ha 
pendamethalin @ 1 kg a.i./ha 01 or Lasso @ 1.5 - 2 kg a.i./ha pre emergence 

7) Sunflower, Rapseed and Mustard - ( - • 

Fluchloralin @ 0.75 kg a.i./ha -PPI 

8) Safflower & Sesamum -jBasalin 1 kg /ha. ^ 

9) All pulses - Basalin @ 0.5-1.5 kg a.i./ha. 

Fh 

10) Cotton - Pendamethalin @1.2 to 1.5 kg a.i. /ha 

Aiachlor @ kg a.i./ha - preemergence, Basalin 0.75 -1.5 kg a.i/ha 

11) Spices & Condiments :- Basalin @ 1.5 kg a.i. /ha r i ' 

12) Vegetable i) Potato - Aiachlor @1 kg a.i. /ha ' 

ii) Tomato - Aiachlor 1 -1.25 kg a .\. /ha 

iii) Cabbage, Cauli flower, O 

onion, Garlic - Pendamethalin @1-1.5 kg./ha. PPI r*) 

Aiachlor - 1.5 - 2 kg a.i./ha post transplant application ^ 

iv) Okra ( Bhendi)- Basalin 1 kg a.i./ha, Lasso 1-2 kg./ha. - pre emergence 

D 

v) Brinjal - Pendamethalin @ 1 Kg a.i./ha. - PPI 

13) Orchards & planation crops Q 

Grapes, Mango, Citrus, Tea, Coffee, Rubber - 

PPI - Atrazine / Simazine @ 2-2.5 kg a.i./ha ^ 

post emergence :- Glyphosate @ 1-3 kg a.i./ha 

14) Industrial weeds Glyphosate @1-3 kg a.i./ha -Post emergence C ’ 

Paraquat (Gramoxone) @ 1-2 kg a.i./ha. O 

For control of Orobanche Spp in tobacco 0.2 kg /ha is used as Round up 

AICRPWM - All India Co-ordinated Reaserch Programe on Weed Management ( 1978 ) 

H 

Average annual consumption of Herbicide - Japan - 5000 gm/ha, India - 40 gm/ha 

Capacity of Herbicide production of India is about 6000 tonnes. O 

Adjuvant - Chemical improve the Herbicidal effect or efficiency ^ 

e.g. Glycerol, Humicant, Hygroscopic agent. 

Antidotes - Certain chemical safeners. 

Chemotypes - Weed tolerant species / plants developed from prevelent species due to repeated 

|use of pedicular herbicide. ^ 

Anchored weed - aquatic weed firmly rooted on bottom soil e.g. Water lily & Lotus. 

O 

Leucas aspera (Gamma) used as Medicin on - Snake bite, oil of piwala Dhotra - used against skin 

disease, Niruri on Jondis, Ekdandi on wound heding, striaga on diabetic medicines. r \ 

Chandvel - in wheat crop are independent weed.. 






* Germination of striaga seed can inhibitor by Strigol, Lycophol 

* Nozzle - is a heart of sprayer. 

* The a,i of 2,4 - D Sodium (Na) salt is 80% 

* Bioassay Method is used to measure the biological response of living plant to a herbicide 

* Bathua : Indicator for Magnessium (Mg). 

Different revolutions in India Different Concepts and Persons 


1) 

Green 

Agril (Food Grain Prod") 

Concept 

Personal / Father 

2) 

Yellow 

Oil seed production 

1) Golden rice 

Ingo potrichus 

3) 

White 

Milk production 

2) Supper rice 

G.H. Khush 

4) 

Blue 

Fishery production 

3) Hybrid rice 

Yuvan Long Ping 

5) 

Pink 

iShrimp production 
/ Onion production 

4) Super Wheat 

S. Nagrajan 

6) 

Brown 

Spices & condiments 
production. 

5) Bi - cotton 
in India 

Dr.C.D. Mayee 

7) 

Red 

Meat/Tomato 
production 

6) Proteto : (protein 
rich potato) 

Ashish Dutta 

3) 

Golden 

Fruit (Apple revolution) 
Horticulatural prod" 



9) 

Silver 

Eggs production 

Crop 

Bale (kg) 


10) 

Gray 

Fertilizers & Biomass 
production 

1) Cotton 

170 kg 

11} 

Round 

Potato production 

2) Juts 

180 kg 

12) 

Black 

i-etruliurn & etude oils 

3) Mmtz, 

181kg.. 


13) 

Rainbow 

i Over all development 
| of Agril sector 




1) Isotherm 

iemperaiure 

2) Isobar 

Pressure 

3) Isohyte 

Rainfall 

4) isoneph 

Cloud height 

5) Isotech 

Wind speed 

6) isobath 

Water table depth 

7) Isochrome 

Equal travel 

time in watershed 

basin points 


Crop 

Oil % 

Protein % 

1) Ground nut 

48-52 

25.3 

2) Sesamum 

52 


3) Niger 

37-43 


4) Castor 

46-47 


5) Linseed 

35-42 

Fiber % : 80-90 

6) Mustard 

37-49 

24-30 

7) Safflower 

25-32 

40-50 

8) Soybean 

20 

40 

9) Sunflower 

42-50 

40-44 

10) Cotton 

20 

20 







Crop 

Sugar % 

1) Sugarcane 

2) Sugarbeet 

20 . 

15-16 


Cereals 

Protein % 

Carbohydrates 

1) Rice 

6-7 

All cereals 

2) Wheat & Bajara 

11-12% 

Average 

3) Sorghum 

10-12% 

70% 

4) Maize. 

10% 


5) Barley 

11.5% 



Pulsee 

Protein % 

Carbohydrates 

1) Green gram 

25% 

Aaverage all 
pulses 

2) Black gram 

24% 

Contain 60% 

3) Red gram 

22.3% 


4) Chick Pea/Gram 

21.1 

56.5% 

5) Pea 

22.5% 


6) Lentil 

25.1 


7) Cowpea / Lobia 

23.4 



QUESTIONS 

1. Weeds are the plants growing where they are not desired. 

2. To reduce the intra weed competition and provide opportunity to exploit the situation dispersal of 
weed seed .is important. 

3. The germination of wheat was inhibited by the alleopathic effect of Phalaris minor weed. 

4. The chemical, capable of killing or inhibiting the growth of plant is called as herbicide. 

5. Destroying of 1-2 flushes of weeds before planting of any crop is called as a staie seed bed 
technique. 

6. Prickly peer (Opuntia spp.) was successfully controlled by an bioagent namely Cactoblastis 

cadetorum. 

7. Zygogramma bicdcrata is used as a bicontrol agent for Parthenium hysterophorous. 

8. A mycoherbicide used for the control of sorghum helplense is Bipolaris sorghicola. 

9. In 1945 after the world war II, 214-D and-MCPA selective weedicide were discarded in England 
and USA. 

I 10. Application of chemical scan after the planting of crop is called as Pre-emergence herbicide. 

11. A herbicide treatment made any time before the crop is planted is called as pre-plant 
' incorporation (PPI) herbicides. 

12. A chemical in commercial product that is responsible for its herbicidal effect is called as acid 
equivalent. 

13. Flat fan type of nozzel is preferred in herbicide application. 

14. Oxyflurofen the most common herbicide used in onion. 

c 15.The rnosi effective herbicide used in sugarcane is metribuzin. 
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16. Glyphosate is a non selective, highly translocated, foliage active herbicide with little persistence 
in soil. 

17. Phalaris minor weed has shown the resistance to herbicide in India. 

18. Parthenium hysterophorous is the most wide spread invarive weed in India. 

19. The most efficient bioagent Zygograma bicolorata is used against parthenium hysterophoros. 

20. The weeds are not indigenous but established in India are called as Invasive weeds. 

21. Cyperus rotundus is an important sedges type of weed found in India. 

22. Senear is a trade name of Metribuzine herbicide. 

23. Round up ready flex (RR flex) is a herbicide tolerant variety of cotton. 

24.37-40 % losses are caused due to weeds. 

25. Due to soil solarization the temperature of soil is raised by 8-10°C. 

26. In India 15 % of herbicides are used of total pesticide consumption. 

27. Globally the maximum consumption of herbicide is done by Europe (31 %). 

28. Arabidopsis thaliana weed is used as a model plant for genomic study of flowering plant. 

29. Prosopis juliflora weed has wide water stress and drought tolerant gene source. 

30. Zero tillage system is effective against the Phalaris minor in rice-wheat cropping system. 





AGRICULTURAL METEROLOGY 


* Fertilizer application is advised when rain fall is less than 1 mm /day wind speed < |3Q km /hr, & 
soil Moisture between 30-80 %. 

* Earths radius 6371 km 

* The estimated mass of the atmosphere is 56x10 14 metric tonnes and extend over 400 km in 
height 

* Mean sea level temperature & pressure of atmosphere are 15 °C and 1013 mb respective. 

* Temperature in atmosphere absence would have been + 90 °C in day and - 145 °C in night. 

* Non variable component : Nitrogen, Oxygen, Argon, Neon, Heium, Crypton, Xenon, and Radon 

* Variable component Nitrous Oxides, Sulfer Dioxide, Nitrogen Dioxide, Ozone, Hydrogen, 
Methane and Ammonia. 

* Water vapour comprises up to 4 % of atmosphere by volume and 3% by weight. 

* Vapoar plays large role in absorption of long wave radiation.. 

* Composition of atlosphere - 

1) Nitrogen -78.084% 2) Oxygen - 20.946 % 

3) Argon - 0.937 % 4) Carbon di oxide - 0.033 % 

5) Ozone - 0.00006 % 

* Half of the total gas exist in atmosphere is below height of 5.5 km 

* physical stucture of atmosphere - 

* 1) Troposphere - Lowest layer of atmosphere, Average altitude - 11 km 

Layer having existing 75 % jof total gas. Also called as “Seat of weather phenomenon” 

* There is decrease in temp with increase in altitude at lapse rate of 6.5 °C/knr* 

* Decrease in temperature with increase in height is caused as lapse rate of temp il RI) 

* Due to convection height of topospere is more in summer than the winter. 

* Trapopause - Layer seperating Troposphere & Stratosphere 

* Temperature always remains constant (-57°C) & ( LRT = 0) 

Atmospheric temperature at mean sea level is 1013.25 mb which decreases upio llOmfo with 
height as a pressure. 

* 2) Stratospere -16 to 50 km contain much atmospheric ozone. 

* Ozone is maximum at 22 km 

* Temp increase with increase in height, pressure decreases from 110 mb to 1 mb 

* 3) Mesosphere - Also known as chemosphere. 

* This layer extend upward from stratosphere 80 km 

* Temp decrese with increase in height reaching up to -90°C 

* Atmospheric pressure decreases from Imb to 0.01 mb 

* 4) Thermosphere - Outer most layer of atmosphere. 
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4 Ozonosphere - Between 16-35 km, Highest density at 22km 
4 Ozonosphere is called an Umbrella of earth 

* ionosphere - Extending upto 100-300 km called Kennely Heaviside. 

4 it is important for transmission of air waves at longer distance. 

4 Exosphere - SOD km - 750 km 

4 Weather - Physical condition or state of atmosphere at pedicular time and space. 

* Climate - Generalized or average condition of weather of place. 

4 Latitude •• Angular distance of place from equator or Horizontal division of eadh is called as 
(attitude 

- Unit is degree, minute, second. 

* Temperature decreases with increase in lattitude. 

* Altitude - Right of place from mean sea level, unit is meter. 

* Atmospheric pressure & air temperature decreases with increase in altitude. 

4 Wind ward side receives more rainfall while leward side is less rainfall. 

* Earth sun relation - Nebular Hypothesis Theory 
4 Distance of sun from earth -1.5 x 10 e km. 

" Speed of tight = 1,86,000 miles/second = 2,99,274 km/second. 

* Sun reaches the eadh in 8,33 m inutes. 

4 Average temperature of sun = 5538°C gives energy 4 x 10 27 Cal /min 
" Composition of Sun - Mass 3,30,000 times than eadh 

1) Hydrogen - SO % 2) Helium -17% 3) Oxygen - 3% 

* Diamrneier of sun - 13,92,000 km, Eadh -12740 km 

Earth so tote r on its axis from west to east & complete the rotation in 24 hrs. ( 23hr, 56 min 4.08 

S5JC.) 

* Rosak t - of earth is a cause of day and night. 

4 1 iViP - inciia Meteorological Depadment, Pune. 

* Equinox - The day which day & night are equal duration (12 hr.) 

■’ Spring equine* - 21 March, Autumn equinox 23 rt |September. 

* Summer solstice - 21 June day longest, night shodest in Nodh hemisphere 

* Winter solstice - 22 December night longest & day shodest in South Hemisphere. 

* Temperature - Degree of Hotness or coldness. 

* Galilio invented Thermometer in 1590 

" Units • Celsius °C , Farenheit °F, kelvin °K, Romar °R 
K = C C + 273, 

(C / 5) = {(F-32) / 9} 

* Thermal lag / Thermal inertia - The maximum amount of solar radiation received at 12.00 pm 
but the maximum temperature is recorded between the 2.00 to 4.00 pm is known as thermal lag 
or inertia. 







[Temperature gradient - The rate of change of temperature with horizontal distance is known as 
temperature gradient. 

isotherm - A line on the weather map which joins into the places of equal temperatue is called 
isotherm. 

Lapse rate - Rate of temperature decreases with increse in height called as lapse rate. 

It is an average 6.5°C/km in troposphere. 

Dry Adiabatic Lapse Rate (DALR) - The rate of which temperature decrease in arising expand¬ 
ing dry air parcel is called dry Adiabatic Lapse Rate. 

The DALR is about 9.8°C/km. 

Satarated Adiabatic Lapse Rate - 4°C/km or 2.2 °F/1000 ft. 

Temp inversion - Increase in temperature with increase in height. 

Radiation - Transmission of energy in the form of electromagnetic waves is called as radiation. 

Turbulent Heat Exchange - The combination of conduction and convection in heating the atmo¬ 
sphere is known as Turbulant Heat Exchange: 

Wind Air in motion is called wind. 

Isotech - line on map joining places of equal wind speed. 

Wind ward - direction from which wind blows. 

Leeward - direction to which wind blows. 

instrument Used for Wind Velocity - Robinson cup anemometer, Electrical anemometer 

Aerovane - recorded both wind direction & velocity 

For showing direction of wind, anemoscope & windvane are used. 

Doldrum / Calm I Equitorial Low - due to greatest healing and expansion at the equator causes 
rising of air & creating low pressure belt is known as doldrum & reverse of it is called subtropical 
high. 

India is positionally situated in South East Trade Winds 
Cylones are also known as Lows or Depressions. 

The velocity of wind in cyclone is more than 34 knots. 

1 knot = 0.5148 meter/second = 1.85 km/hr. 

Humidity - Water vapour present in atmosphere is known as humidity. 

Most of the water vapour content exist bellow 500 mb or 5574 m height. 

(Actual quantity of watervapour present in a given volume of air) 

RH = - 

(Maximum amount of water vapour in same volume of air) 

instrument Measures the Humidity - Hygrometer, Asmans psychrometer. 

Condensation - Process of water vapours converted in to water i.e.liquid during this, it releases 
600 calaries of heat in 1 gm of water. 

Sublimation - Watervapour is directly converted in ice i.e.solid. 

Dew - Deposition of water vapours in the form of tiny droplets on the colder bodies is called as 
dew. Occures early in morning. 
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* Frost is frequently called as form of sublimation 

* Fog - Temperature of air decreases to such an extent that water droplets remain suspended in air 
jbut do not deposit on over surface is called as fog. 

* Mist - It is less dense fog, Rime : ice form on wind ward side 

* Smog j= smoke + dust + fog 

* Rain drop - 5mm size 

* Dreezle drop size < 0.5 mm 

* Forms of precipitation - 

a) Liquid form - Rain, Drizzle, and Shower 

b) Solid form - Snow & Hail 

c) Mixed form - Sleet & Hailstrom 

* Snow is measured with snow guage 

* Hail falls from Cumalo - Nimbous clouds 

* Rainfall - quantity of water falling on unit area of earth surface in a specified time. 

* Rains received from cyclons is called cyclonic rains. 

* Rainy day - Rainfall is recorded more than 2.5 mm is called as Rainy day. 

* Cloud that make precipitation - 

1) |Nimbostatus ( Nb-st) - produce continious precipitation 

2) iStratus (st) Gives drizzle 

3) Cumulo - Nimbus - Thunder head, Cheif precipitation maker. 

* Isonepb - Line on weather map joining the places of equal cloud cover is known as isoneph. 

* Insolation - Incomming of solar radiation or energy received on the surface of the earth is called 
insolation. 

* Short wave radiation - 0.15 to 4.0 u 

* Long wave radiation - 4.00 to 100 p 

* Terresterial radiation - Radition from both earth & atmosphere togetherly. 

* Radient Flux Density - amount of energy received on a unit surface in unit time. 

* Its unit is Lengely min 1 

* Black body - body will absorbs corppletly all radiation incident up it. 

* Albedo - Ratio of reflected radiations to the total incident radiation e.g Earth. 

* Albedo for land surface is 8-40% for incoming solar radiation, for water surface 8-10% 

* Radiometry - Science of measurement of radient energy. 

* Instrument which measure radient energy is called radiometer. 

* For measuring brightness luxmeter or photomemetric Sencor is used . 

* Sunshine hours measures with sunshine recorder 

* Units of radiation 

1 Cal cm -2 mim 1 = 697 wrrr 2 , 1 Cal crm 2 = 1 langley (LY) 







|l Watt = 1 Joule/sec. 1 K Lux = 92.9 fc = 4wrrr 2 

* Out of total energy - 24 % reflected from clouds & dust particles, 7% scattered by gas molecules 
& 4% reflected by earth surface. 

* Pressure - Weight exerted by air coloumn cn unit surface of earth. 

1 atm pressure = 2S.92 inches or 76 cm or 760 mm 

= 1013.250 millibar = 101.325 Kpa = 14.7 lbs/inch 2 

* Instrument measuring pressure - 

i) Fortines barometer ii) Kew pattern barometer 

iii) Aneroid barometer (used in healy area, measure pressure with temperature) 

iv) Barograph - automaic 

* Isobar - line on weather map joining the places having same atmospheric pressure at given •. 
elevation. 

* Drought prone area area with 20 % probability for rainfall deficiency equal to 25 % of normal 
rainfall. 


Rainfall is 11 to 25 % less than normal rainfall. 
26 to 50 % iess rainfall- 
50 % less rainfall. 


Types of Drought - 

i) Slightly drought 

ii) Moderate drought 

iii) Severe drought 

iv) Meterological drought - < 75% normal rainfall. 

* Evapotranspiration - loss of water from the soil & transpiration from plant surface is called as 
evapo transpiration. 

* Artificial rain making - Bergons Mechanism, use of cold cloude : silver Iodine is used. 

* Collision & Coalescene Theory : Hot cloud used - sodium chloride 

* Famous artificial rain making experiments going on In Maharashtra Warun Yanira ■ by Mr. Raja 

Marafhe. 


Observatory Location i) North - South 55 m ii) East - West 36 rr. 
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IRRIGATION WATER MANAGESVIEUT 
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About 400-500 lit. of water is necessory for production of 1 kg dry matter. 

96% water in ocean, 2 % as snow & ice & 2 % in water bodies of continents. 
Water vapours in the atmosphere constitutes only 0.001% of total global water. 
Average rainfall of India is 1194 mm Maharashtra- 1200 mm 

Total precepitation (400 Wl.ha.m.) 


Monsoon season (300) 


Rest of year (100) 


Infiltration into soil (215) Irr 

i 

l ~ l 

Soil moisture Ground water 

(165) (50) 


Immediate evoporation (70) 


Surface Flow (115) 


From rainfall 
(105) 


From snowfall 
( 10 ) 


Most of Harbacious plants contains 80-90% of water while in woody plants contains 50% of 
the water. 

In hygroscopic water tension about 10,000 atm. in innerside & 31 atm. in outer side, 
papillary water is loosely held having tension 31 atm to 1/3 atm. 

In Gravitional water having Zero atmospheric tension. 

Infiltration: Process of water entry to the soil. 

Infiltration rate : 

i) Very slow : less than 0.25 cm/hr. eg. very clay soil. 

ii) Slow : 0.25 to 1.25 cm /hr. eg. soils with high clay. 

iii) Moderate : 1.25 to 2.5 cm/hr. eg. sandy loam soil. 

iv) Rapid : more than 2.5 cm/hr. eg. deep sandy silt soil. 

Large number of macropores greater the permeability. 

Percolation : downword movement of water through saturated soil due to force of gravity. 

In oven dry weight of soil moisture tension is 10,000 atmosphere. 

Hygroscopic coefficient constant having force 31 atmosphere. 

Moisture tension at permanent witlting point (P.W.P.) is j15 atmosphere 
Permanent wilting point is a lower limit of available soil moisture. 

Field capacity : It is moisture content in percentage when it has been completly saturated and 
[downward movement has practically ceased. 


Ovendry Airdry 


10000 atm. 1000 atm 


Hygroscopic Wilting point 


Field capacity Gravitational 


Coefficient 
31 atm. 


water 


15 atm. 


1/3 atm. 


Unavailable H 2 Q Difficulty avaialble H O 


Available H 2 0 


Unavailable H z O 






* Absorption of water takes place in terminal portion of roots & hairs of roots. 

❖ 

* About 40% of total moisture used is extracted from first quarter of root zone. 30% from second, 
20% from third & 10% from last quarter. 

* Tensiometers are also called as irromeler (Richard & Gardner 1937) 

* Tensiometer works satisfactory upto 0.85 bar suitable for sandysoil. 

* Gispsum block was first invented by Bouycos & Mick (1940) 

* Working principal of it is principle of conductance of electricity. 

* Soil moisture charactristic curve : The relation between suction & water content of soil are 
graphically represented are called as soil moisture characteristic curve. 

4 Hysteresis : The moisture content at given suction is greater in desorption than inabsorption & 
this phenomenon is called as hysteresis. 

* Infiltration capacity of sandy soil is more than clay soil hence in sandy soil loss of water through 
runoff is low. 

Consumptive use of water ; 


Crop 

Consumptive use 

v) Ground nut 

560 cm. 

vi) Gram 

250 cm. 

vii) Sunflower 

350 cm. 


Crop 

Consumptive use 

i) Jowar (Rabi) 

450 cm. 

ii) Wheat 

550 cm. 

iii) S’cane (Suru) 

2500 cm. 

iv) S’cane (Adsali) 

3300 cm. 


1m 3 = 1000 lit H 2 0 

* Cusec : quantity of water flowing at the rate of one cubic feet per second 

1 Cusec Water flowing in 1 hr. = 1,01,952 liter or one acre inch. 

1 lit. = 0.22 gallon 

cumec : water flowing @ cubic meter per second. 1 ha.cm = 100 m 3 j of water. 

* Delta : Total deapth of water required by crop. 

* Duty of water: Water flowing through the wear for irrigation. 

* In practical purpose irrigation should be started when about 50% of available moistare in the soil 
root zone is depleated. 

* Sunflower is used as indicator plant for scheduling of irrigation. 

* A Panevoporimeter or sunken screen panevaporimeter may be used for measurement of 
consumptive use / Evapotranspiration. 

* Water having electrical conductivity (EC) more than 1.5 mmhos/cm classified as saline. 

* In saline water sodium chloride is predomient. 

* Brakish water: It is one that contaminate with acid, bases, salts or organic matter. 

* Irrigation water contains more than 3ppm Boron are harmful to crops. 

* In flooding system of giving irrigation to crop only 20% water is used by plants. 

* Partly water logged & fully waterlogged areas can be reclaimed by lowering subsoil water table to 
four inches by artificial drainage. 







1 Parshall flume : Water measuring device, size of drop = 0.25mm 
1 Sprinkler irrigation . Useful for sandy soil, undualted area/topography. 

Drip nozzles known as emitters/valves. 

* Most comonly used water measuring deivces : i) ‘V’ Notch ii) Parshall flume. 

* Water use efficiency is relation between consumptive use & total water aplied-. 

yield 

Evapotranspiration 


8.64 xBase(period) 
Duty of water - Delta(deapth) 




FIELD CROPS - I 

(Kharif ) 

Paddy 

B.N. : Oriza sativa (2n = 24) * Origin - Indian and China 

Protein - 7.8%, Carbohydrates - 78.5% 

Staple food over 60% | world population. 

Bran - Extracitng edible oil 10-20% 

Rice husk - contain Silica used for manufacture of Cement 
Oriza sativa grouped in to 3 species. 

1) Indica - In India 2) Japonica-In Japan 3) Javanca - Indonesia 

Average yield - India 17.51 q/ha Maharashtra - 14.63 q/ha. 

Optimum Temperature - 20 - 35°C. 

“Short day Plant” 

Seedrate : Broadcasting (B.C.) = 100 kg/ha., Drilling - 60 kg/ha., Transplanting - 25 - 30 kg/ha. 
Spacing - Early 15x15 cm 2 , .Midlate 20 x 15cm 2 , Late - 20 x 20 cm 2 . 

Wet system of paddy cultivation (Rahu Method) Adopted in Khar land. 

Rahu Method - sown sprouted seeds. 

Plant population - 3.5 to 4 lakh. 

Weed control by spraying MCPA 

Time of sowing : Kharif - June - Jully, Rabi - October - in Tamilnadu, Andhra Pradesh, Kerla, 
Summer - February - March. 

Dapog method of raising seedlings - Introduced from Phillipines. 

Seedrate -45 kg/ha. Seedlings ready for transplanting 12 day (12-14) 

Fertilizer Dose - 100 : 50 : 50 kg. NPK/ha. 

Nitrogen given in Ammomium Sulphate form. 

Normally transplanting of rice done when seedlings is at 21 days after sowing. 

Zinc difficienty - Rust brown spot & discolouration of oldest leaves starting from 2-3 weeks after 
transplanting. Apply - 40 - 50 kg ZnS0 4 (0.2%) 

Flowering stage, (Booting) - Critical growth stage. 

Crop cut with Vaibhav sickle; 'Threshing - Moisture content - 14 -16% 

Variety -1) Early upto 115 days - Halavi, Dodga, Karjat -184, R-24, R-75, RDN -185 - 2, Kaveri, 
Karjat 35-3, R-711, Pawna, ACK-5. 

2) Midlate -115-140 days-Jaya, IR-8,1R-20, Indrayani, Pusa -33, Sona, Kundalika, 

3) Late-More than 140 days-Pankaj, Ambemohar-157, Malemba -40, Karjat-73-11, Ratnagiri-68 
^t Harvesting moisture content: 21-23% 








o 

o 

o 

o 


* Yield: .40-50q/ha ■ ■;.; 

* Scented / aroma on cooking : Pusa -33, Ambemohar -157, 159, Pawna, Indrayani, Zinia - 63, 
Pusa Sugandha, Pusa Basmati - 1. 

* Varity for kharland - Kalarata 1-24, Bhura -rata - 4 -10, SR - 3 - 9, Jaya, IR -8, 

* Drought resistant: Tuljapur -1, Hagpur -22, Jalgaon -5. 

* Hybrid Sahyadri, PHB-71. 

Bajara (2n = 14) Camel of Desert 

* “Poor Mans Food grain” also called Cumbu / ‘Burlash millet’ 

* Staple food of India -10% Populatiion, * Test Wt. - 5-7 gm 

* Fertilizer-50 : 25: 00 kg. NPK/ha. 

* Water requirement - 25-30 ha.cm. 

* Critical growth stages : 

1) Maximum tillering - 25-30 DAS 

2) Flag leaf & Flowering - 40-45 DAS 

3) Grain Filling - 60-65 DAS 

* Intercrop - Bajara + Pigean pea. Pair row planting 30 - 60 cm. 

* Additional yield 2.5-3 q.l ha. of Tur, Sowing deapth - 2.3 cm. 

* Breeding wrok started at Pune & Dhule. 

* 5141 - A- Developed by using cytoplasmic Male sterility. Used as female parent for developing 
BJ-104, BK-560. 

* CJ -104, CM - 46, resistant to downy mildew. 

* Dr. Atwal developed Ludhiana 66A & L- 67A Male Sterile line used for developing hybrids PHB- 

14, PHB-12, HB-7 .- 

* By Population improvement technique the varities like - PSB-8, WCC -75 are develped at ICRSAT 
(1972) 

* Variety: HB-1, HB-3, NHB - 4, NHS - 5, PHB-10, PHB-14, PJ-104, NHB-103, MHB-110, WCC-75 
(Composite) ICMS-77-03 (Synthetic), RHR-1, Hybrid : Shradha, Saburi, Nandi. 

Sorghum ( Great Millet) 

* Average yield India - 8.9 q/ha. Maharashtra - 9.39 q/ha. 

* Optimum temperature - 26 - 32°C, * Sowing - Before 7 July control shoot fly. 

* Zonal sowing - To reduce incidence of midge fly 

* Plant population -1.80 - 2.25 lakh/ha 

* Fertilizer Dose : 50-60:40:00 kg. NPK/ha. 

Harvesting at moisture content - 25-35 % 

* Ratooning - 3 - 4 cm above ground level. 

* Variety suitable for ratooning CSH-6, CSH - 9. 




Maize 
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“Miracle Crop”, “Queen of Cereal” “king of forage” Origin : Mexico 
Popcorn variety grain converted into popped. 

Protein - 10% , Oil - 4% , carbohydrates - 70 %, 2.3 % crude fibre. 

Albuminoids - 1 - 4 % , Vitamin A, E and nicotinic acid 
Otimum temperatue - 21 to 32 °C 
Critical growth stage : Silking & tasseling 

Spacing - Midlate to late - 75 x 20 - 25 cm 2 , 50,000 - 60,000 plants/ha. 

Early - 60 x 22.5cm 2 , 90000 plant /ha. 

Fodder - 30 cm between two lines. 

NARP Kolhapur come under Peninsular India Zone. 

Seed rate - grain -15-20 kg/ha * Fodder - 75 kg / ha 

Fertilizers -120:60:40 kg. NPK/ha. * Water requirement-60 ha.cm. 

Harvesting at - 20% moisture content. 

Variety: Ganga-11. 

Sweet corn - Madhuri 
Popcorn: Amber popcorn. 

Finger Millet ( Ragi Nachni, Nagli) 

B.N.: Elucina coricana. * Origin - India. 

Protein - 9.2 %, Carbohydrates - 76.32 % 

Useful for Diabeic Patients. * “Fine seed bed” poor mans food. 

Sowing - Broadcasting 12-15 kg /ha. * Drilling (22.5- 30 cm) - 8-8 kg/ha. 

Fertilizers 60:30:30 kg NPK/ha. * Water requirement: 75 ha.cm. 

Variety - HR- 374, PES -176 , VL-101 , VE-204, PES-8, Sharda , Godavari, Nirmal, QAT-2 (white 
seed variety) 

Yield - Rainfed - Grain 6-12 q/ha. * Fodder: 15-20 q/ha. 

irrigated - Grain 25-30 q/ha * Fodder: 40-60 q/ha. 

Fox tail Millet7 Italian Millet ( Rata) 

B.N.: Sataria italica * Also called as Tenai Millet 

Straw : Used for thetching purpose. 

Protein - 12.3 %, Carbohydrates - 60.6 % 

Sowing - June to first forthnight of July. 

Seedrate :- B.C. 10-12 kg/ha., Drilling - 5-6 kg/ha. (22.5cm to 30cm) 

Fertilizer Dose : 50:25:25 kg. NPK/ha. 

Variety - Co - 5, Arjun, Nogthana, H -1, Chitra , STA- 326, G -1. 

Yield - Rainfed - 6 -10 q/ha. * Irrigated -15-20 q/ha 
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Proso Millet / Common Millet (vari) (Cheena) 

B.N.: Panicum milliaceum. 

p ,o u in ■ 12.5 % high in cereals, " Carbohydrates - 68.9%, Lysine-4-6% 

“High drought resistant crop" 

Sowing - First frotnight of June to First frotnight of July 

Fertilizers - Rainfed - 25:25:00 kg. NPK / ha. Irrigated - 50:25:20 kg. NPK ! ha. 

Variety Co -1, Co - 2, PRC, R-1, MS - 4872, PV-1685, PV-196, PV-346, PP-161, PP-162. 
Yield - Rainfed - 6 - 7 q/ha, Irrigatted : 15 - 20 q/ha. 

Codo Millet (Kodra) 

BN : Pospilum scorbiculatum * Origin - South East Asia 

Protien - 8.3 %, * Carbohydrates - 65.6% 

“Highly drought resistance” Most coarses cereals .(millet) 

Sowing Time -15 June -15 July 

Seed rate - Broadcasting 20-25 kg/ha., Drilling 15-20 kg/ha. 

Fertilizer - 30: 20 : 20 kg. NPK / ha. 

Variety - Niwas -1, Dindori -73, Pali, Sindhi, Haraka-1, JNK- 364. 

Barn yard Millet ( Bhagar) or ( Sawan) 

B.N : Echinochela frumentaceae * Origin - Central Asia 

Protien - 6.2 % , * Carbohydrate : - 65.5 % ''Drought tolerant” 

Sowing - first forthnight of July 

Seed rate-10-15 kg/ha * Spacing - 20 - 25 cm. 

Fertilizer-40:30:20 kg. NPK/ha. .*. Yield-8-12 q/ha. 

Variety -K1, VL-1, ECC-7, T-46, IP-149, IPM-101. 

Little Millet { Sava) 

B.N.: Penicum miliare * Variety - Dindori-1 

Castor cake - Control Termite due to vermicide property 

Ground nut (Poor Mans Almond) 

B.N.: Araches hypogea (2n = 40) 

Calorific value 349 Kcal. per 100 grn. 

Young flower open before 6 a.m. and fertilization completed before mid day 
Sub family - Papilionaceae. 

Opimum Temperature - 21 to 26.5 °C, * K - 4-11 - Spreading variety 

Phule Pragati (JL-24) is bold seeded (weight of 100 seed is 40 -41 gm) seed rate more 125-130 
kg/ha. 

Plant population 3.33 lakh/ha. 

Drum rolling - 55 - 60 DAS (Errect Type) give 15 % more yield. 
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* Hoeing is stopped after peg formation. 

Soyabean (2n = 40) 

* B .H : Glycine max * Origin-China 

* Family: Leguminoceae. * Protein - 40 % * Oil -20% 

* Also called as “Wonder Crop”, Gold of USA 

* Varieties - Clark -63, Bragg, Jalgaon, Moneto, MACS -13, 58, JS -335, Phule Kalyani. 

* Spacing -30-45 x 10cm. 

* Seed rate - 75 - 80 kg/ha. 

* “Short day plant” 

* Sowing time - Third week of June to second week of July. 

* Early sowing seceptible to Yellow Mosaic. 

* Yield - 15 - 20 q/ha. 

Castor 

* B.N : Ricinus communis. * Family: Euphorbiaceae. 

* Castor oil contain 85 % Hydroxyl fatty acid known as Recinolic acid. 

* Castor cake contain 5.5 % N, 1.9% P & 1.1 % K. 

* Oil cake contain “Piston Rich” therefore not fed to cattle 

* "Drought resistant crop” 

* Optimum Temperature - 20-27°C 

* Castor cake : control Termites due to vermicide property 

* Sowing time-15 June to 15 July 

* Seed rate -10-15 kg/ha * Spacing : 60 - 90 x 30 - 45 cm 

* Nipping of auxiliary bud - increase in yield. 

* Neem cake increase oil percentage 

* Fertilizer - 50-60 :30-40:30-40 kg. NPK /ha. 

* Harvesting -145-280 days 

* Yield Rainfed - 5 -6q/ha. Irriagated-12-15q/ha. 


Niger (Karala, Khursani, Ramtil) 


B.N : Guizotia abyssinia * Oil - 37- 43 % 

* Optimum Temperature - 25 - 27°C, * 

* Seed rate :- 5-6 kg / ha. ( 20-30 cm between rows) 

* Fertilizer Dose : 10-20 :20-25:00 kg NPK / ha., 

* Variety:- No. - 5, No. -12 - 3, IPG -76 Utakmandal 

Green Gram (2n = 22) 

* B.N.: Vigna radiata * 

* Green mannuring crop, second important pulses after Tur 


* Origin .-TropicalAfrica 
Sowing Time - June - July. 

Yield-3.5 to 4 q/ha. 


Origin - India & Central Asia 
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* protein - 25 %, Duration : 65-70 day , .... 

* Optimum Temperature - 21 to 35°C 

* Sowing Time -15 June to 15 July * jSeed rate -15-20 kg. 

* Fertilizer Dose : 15-20 :40:00 kg. NPK/ha. 

* Variety-Jalgaon-781, Kopergoan Mung, PS-16, S - 8. T- 44 (Pusa Baisakhi), D41-9.ML-9, 
T -1, PM-1, Varsha. Jowahar- 45, Phule Vaibhav 

* Yield 5-6 q/ha. - Local, 8-9 q/ha. - improved. 

Red gram ( Pigeonpea) (2n = 22) 

* B.N.: Cajanus cajan, * Family: Leguminoceae 

* Origin-Africa 

* Pulses symbiotically Nitrogen fixation up to 30 kg/ha. 

* Protein - 22.3 % 

* Seeds are rich in Iron and iodine 

* Sowing - June - Jully (Optimum first fortnight of June) 

* Seed rate -18-20 Kg/ha. 

* Spacing - Early - 45 x 20 cm, Midlate - 60 x 30 cm, Late - 75 x 25 - 30 cm 

* Fertilizer - 25:50-75:00 kg. NPK / ha. 

1 Variety - BDN - 1,2 (Wilt resistant), 

* Early - Type - 21, Prabhat, BS-1, ICPL - 87 (Pragati) 

* Midlate : Pusa Ageti, Sharda , No. -148, 1CPL-232, Laxmi. 

* Late : C-1, N - 84, S - 20, Basant, Mukta, Bihar. 

* ICPH - 8 First hybrid by ICRISAT (1991), T-Vishakha - erect variety from Mutation breeding. 

* Yield-10-12 q/ha. 

Black Gram (2n =22) 

* B.N.: Vigna mungo * Origin - India 

* Rich in phosphoric acid among all pulses 

* Protien - 24 % , Carbohydrates - 60 %, Yield - 6.5 - 7.5 q/ha. 

* Variety - Sinadhakheda, No - 55, D - 6 - 7, T - 9, Naveen, Pusa -1, Krishna - 1. 

Cotton 


B. N. : Indian - Gossypium arborium ( n = 13) India Old world or known as 

Gossypium herbaceum Deshi cotton Origin - central asia 

American Gossypium hursutum (n = 26) J Belongs to new 

Egyptian Gossypium barbadense - wold Cotton 

Gossypium barbadense : Constitutes the Andrews and Egyptian cotton i.e. long staple cotton 
- (3.6 to 5 cm) 

Optimum Temperature - 21 to 27°C 
Sowing time - End of June to first week of July. 





Beneficial three course rotation in viderbha - Cotton - Jowar - Groundnut. 

Ditinting of seed with sulphuric acid and cow dung slurry treatment 

“Firm and Fine seedbed”, * Varlaxmi first interspecific Hybrid. 

Seed rate Deshi -10 -12 kg./ha. - American - 6-12 kg /ha, Hybrid - 3-4 kg/ha. 

Plant population : Deshi: 1,00,000, American - 60,000 plants/ha. 

Plants are topped i.e. their apices are cut. 

Fertilizer - Irrigated : 40:20 - 60:20-40 kg. NPK /ha. 

Yield : Rainfed - 80-100 lint/ha Irrigated -200-300 lint /ha. 

Cotton is tested to quality in technological laboratory of Indian central cotton comittee at Mambai 
in 1924. 

Staple length - Fibre length of cotton, Measured by Halo measurement method. 


Grade 

1) ISuperior long staple 

2) Long staple 

3) jSuperior medium staple 

4) Medium staple 

5) Short staple 

Long staple - 22 mm & above 


Staple length (mm) 

27mm & abov 

24-26 

22-24 

19-21 

18 & bellow 
Medium - 17-22mm , 


Short - < 17mm. 


Maturity - Degree of formation of cellulose in the fibre of thickening of its cellwall. 

Fibre Type - 

1. Thick walled/Mature 2. Thin wall/Immature 

3. Intermidiate/Half mature 

Maturity Test - Treating fibre with 18 % caustic soda and examine under microscope 

Strength - is measured by pressiey strength tester or stelometer. 

v Material inside.the seed hulls i.e. Seed coat and Tinters - i.e. Short fibre remain attached to seeds 
after ginning. 

Cotton seed contain : 20 % protien and 20% oil. 

Tinter - short fibre remain attached to seed after ginning. 

Boll shading in cotton is due to inhibitory effect of Abscisic acid 

Jute 


B.N.: Corchorus capsularis * Family : Fabiaceae / Tilliaceac 
‘Golden Fibre’ * Optimum Temperature : 24 to 38°C 

Sowing Time - 3 rd week May to 1 sl Fourtnight of June. 

Seedrate - BC. 9-12 kg/ha Drilling - 7kg /ha 30 cm appart 

Spacing - 30 x 7.5 cm * Retting Method : Beat break Jerk Method 

Fertilizer: 60:30:30 kg NPK/ha. * Retting Temperature - 34°C. 

Yield - Fibre -10 to 12 q/ha. * Seed - 3.5 to 4.5 q/ha 
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Variety - JRC -206, Sonaii, Shymli, Baishakhi Tossa, Chaitali Tossa, JRO -66 
Retting - Fibre seperated from woody stalk. 

Sunhemp (Tag) 

B.N.: Crotolaria juncea , * Origin - India & Barma * 2.3% fibre, 

It is green mannure crop 0.75 % N, 0.12 % P, 0.57 K, Add 40 - 60 kg N/ha., 

Sowing time - June - July. * Family - Leguminaceae 
Seedrate : 30 kg/ha, * Drilling : 30 cm appart 

Yield : Fibre: 8-10 q/ha. * Green Mannure - 6to 8 t/ha. 

Variety - D - IX - Wilt resistant for Maharashtra. 

Other - Kanpar-12, M - 35, Nalanda, Sunni. 

Mesta (Deccan hemp / Ambadi) 

B.N. : Hibiscus canabinus * Family : Malvaceae. 

Used for fishing net, rough sackcloth Manafactaring. 

Sowing -June- July , * Seed rate : 30 - 35 kg/ha. 

Spacing -22.5-25 cm * Harvesting : for fibre purpose at flowering. 

Yield : Fibre -10-11 q/ha. * Seed - 6 - 8 q/ha. 

Variety - HC - 582, HC - 583, HC - 867, AMV -1, NS - 4248. . 

Agave 

“Semi perennial plant” 

Piant is popularly known as century plant, 

Yield - 2 ton/ha./ year 

14-16 tonnes/ha. in 7-8 years. . 

Tobacco 

B.N. : Nicotina tabacum (0.5-5.5 % Nicotine) * Family : Solanaceae 
Nicotina rustics (3.5 - 8% Nicotine) 

Pseudofertilily caused due to delay in season. 

Cristophere Columbus discovered necrotic qualities of Tobacco. 

Tobacco introduced in India in begihing of 17 ,h century. 

90 % cigarette tobacco is grown in India in A.P. 

Bidi Tobacco - Gujrat 

Cigarette & Chiroot - Tamilnadu, Andhra Pradesh. 

Type of tobacco - 

Verginia, Natu, Bidi, Cigar, and Chiroot, Hookhah, Chewing, Snuff, 
in India largest area under Nicotina tabacum. 

Out of 31 types of tobacco most common varieties are verginia. 

Nicotina rustica varities known as Vilayati. 






* 18 types of Nicotina rustics in India of which most common varities Calcattiya and Matihari. 

* Inflorescence - Terminal panicle. 

* Self fellilization - is common in Tobacco 

* Varieties - 

1. Cigarate type (70-75 DAS)-A.P., Karnataka : HS - 9, Harisson special, Chaltam, White Burley 

2. Bidi Tobacco Gujrat, Nipani - P-19, G-6, K-20, K-49, S-20. 

3. Chiroot type : West Bengal - S - 27. 

4. Hookhah Tobacco :-North India. 337, 228. 

5. Chewing & Snuff - MP - 28, H -142. 

* Optimum Temperature - 22°C to 31°C 

* Irrigation water Chloride Free which are (Not contain > 50 ppm). 

* N. tabacum average weight of seed - 0.08-0.09 mg. 

* 11-12 thousand seed in 1 gram. 

* N. rustica seed larger about three times. . 

* Seed rate - 2 - 3 kg /ha. 

* One hectare nursary seedlings sufficient for eighty hecatare of land. 

* N. rustica - 5 - 6 weeks , N. tabacum 7-8 weeks is the age of seedings for transplanting. 

* Spacing - 60 x 90 cm OR 90 x 90 cm . 10,000 to 12,000 seedilngs/ha. 

* Fertilizers : 100 : 25:100 kg. NPK/ha. 

* Topping : Removal of terminal bud with or without some small top leaves just before or after 
emmergance of flower head. 

* Axils of the leaves called suckers. 

* Complete supression of suckers - Application of Petrolium Jelly 

* In west Bengal Cigarette and Hookah Tobacco is harvested by Priming. 

* Primming - Removing - 2 - 4 fairly mature leaves from each plant and when they are mature with 
the help of special knife in regular asending order. 

N. tabacum -120-130 days 

N. rustica - 90-105 days 

* Stalk cut method - Cigar, Chiroot, Chewing, Bidi, and Fiookah Tobacco are harvegted by stalk 
cut method. 

* Yield : Rainfed - 5-7 q/ha of leaves. 

Irrigated: 10-12 q/ha. 

Bidi - 4 - 4.5 Month, Cigarette-3 - 3.5 Month. 

* Curing in tobacco - Removal of moistare from leaves without affecting aroma, colour and tex¬ 
ture. 

* Flue curing - Follow in production of Highly quality cigarette 60-77°C for 20 hours. 

* Rainfall at the time of maturity of tobacco is not desired it causes washing of gums and resins 
from leaf. 
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Origin : Assam. 


Tea (Green Gold) 

B.N : Camelia sinensis * Family : Theaceae. * 

“Healthful Herb” 

The leaves are tips are not scattered but they are oval called Janam 
Leaves contain alkaloid is Quinnine. 

5 leaves come out and generally grow arround the stem this phyloxy known as 2-5 system. 
Cleaned forest soilideal for Tea plantation 

Grewlia robusta (Shevari) grown to protect tea plantation from high speed wind. 

Bench Terracing - Control soil erosion. 

Zn difficiency - Limiting factor in crop production, apply ZnS0 4 @ 11 kg/ha. 

Propagation - by seed. 

1-5 year old nursury seedlings are used for planting infield. 

It is also propagated by rooted leaf cutting popular in now a days. 

Triangular planting is best method of planting. 

Normal accepting spacing 120 x 75 cm according to about 10,000 plants/ha. 

Check it - Most suitable weedicide in tea garden. 

CTC roller - which exerts draustic action on withered leaves . 

Coffee 

B.N.: Coffee arabica, Coffee robusta * Family: Rubiaceae 

First used by Africans 

Recovery of peoples suffering from malnutrition. 

Drinking coffee also check the skin diseases pellagra. . • • 

Vitamin - Niecin. 

Moisture - 2.9 %, Potash- 0.20 %, Phosphoric acid : 0.29 % 

Nitrogen - 0.19 %, Lime - 0.43 % 

Varities - Coorgs, Kents, Old Chicks, S - 288. 

Optimum Temp - 1 3-32°C , 

Seed germinates - 40- 60 days after sowing. 

Propagation by seed and vegetative by semi hardwood cutting. 

Fertilizers - Arabica : 160:120:160 kg. NPK /ha. 

Robusta : 120:90:120 kg. NPK / ha. 

Phosphoric acid is applied at fruiting and potash at flowering. 

Produce obtained by wet process is known as washed / parchament coffee and from dry 
process known as cherry coffee. 

Yield- 500-700 kg/ha - Robusta. 

500 kg /ha .Arabica 





* Coffein content in seed is about 3 % 

* 

Turmeric 

* B.N.: Curcuma longa * Family: Zinziberaceae, 

* Origin : South Asia (India & China) 

* It is used as ‘spice’, also used in curing diabeties & Leprosy 

* Composition - 

Moisture-5%, vitA-175 111 /100 gm 
Protein - 8.6 % Vit B - 0.09 mg /100 gm 
Fibre -6.9% vit B 2 - 0.019 mg /100 gm 
Vit C - 49.8 mg /100 gm 

* ' Varities- Rajapuri, Karad (Soni), Lakhadi, Diggirala, Krishna, Kadappa. 

Optimum Temp 24-28°C 

* Planting - 2000 - 2500 mother sets/ha 

* Time -15 lh May -15 lh June , * Spacing - 20-25 cm 

* Fertilizer-120 :40:40 kg. NPK/ ha. 

* Harvesting - 8 to 9.5 months after sowing. 

* Yield:- Raw Turmeric -15 to 18 tonnes/ha. 

Mother sets :- 2-3 tonnes /ha. 

Curied turmeric - 3-4 tonnes /ha. 

* ' Yellow colour of turmeric is due to Curcamin (3.5-5 %) 

Ginger 

B.N. :■ Zingiber officinale * Family: Zingibaraceae. 

* Moisture : 6-9% Vit A -175 HJ/100 gm 

Protein - 8.6% Vit 5, - 0.05 mg/100 gm 

Carbohydrates - 66.5% Vit B 2 - 0.13 mg/100 gm 
Niecin-1.9 mg/100 gm Vit C - 12.0 mg/1'00 gm 

* Varieties - Mysore, Maran, Nadia, Tinlandium, Rio-de-Janero, Manjary. 

* Planting - Middle of May to middle of June. 

* Seed rate :-1000 to 1200 kg /ha. 20-30 cm apart 

* Broad ridges & furrow gives about 50 % more yield than flat bed method. 

* Fertilizer: 70:50:30 kg NPK/ ha 

* Water requirement of crop -90-100 ha.cm. 

* Yield - 7 -10 tonnes /ha. 

Guar / Cluster bean 


* B.N.: Cymopsis tetragonoloba * used for mannufacture of gum. 

* Seed rate - Grain crop-15-20 kg/ha. * Fodder-40-45 kg/ha. 
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* Varities - Durgapur, Safed, Pusa Sadabahar FS-277 , Guar No. - 3. 

* 

IGFR! -212, D-111, D-128, Sirsa No-1, FOS-1. 

* Fertilizer: 20:40:00 kg. NPK / ha. 

Gajraj (Hybrid Napier) 

* Gajraj = Pennisetum thyroids i.e. African Bajara x P. Puroureum (Napier grass) 

* Seed rate - 25000 sets /ha. * Spacing - 90 x 90 cm 

* Variety - EBH - 32 - 4, NB - 21, BN -6, HB - 4, Pusa Gaint, HB - 393, Pusa napier - 2. 

* Napier grass 1 Elephant grass - Pennisetum perpurem. 

* Guiner grass - Pennicum maxumum. 

* Glyricidia - Nitrogen percent - 3% 

Dhaincha 

* Dhaincha - Sesbania aculeate nitrogen fix. 

Family : Fabaceae ( 45 day crop) 

* Seed rate 60 kg /ha. 

* Itfix Nitrogen @ 130 kg /ha. * Used in Alkali soil. 





FIELD CROP - II 

$ 

(Rabi) 

Wheat 

Wheat: Triticum aestivam (2n=42), T.monococum (2n = 14), T. dicocum (2n = 28) Hard wheat 
/ emmer wheat. 

Origin : South West Asia, * King of cereal 
Protein-11-12% 

In Maharashtra 88% T. aestivam , 11% T. duram , 

T. aestivam most commnly grown in India callsed as Soft or Bread wheat or sarbati wheat, 
lnflorenscence is callsed as spike head or ear. 

Membranous projection called ligule. 

It is self pollinated crop 

Production - First rank of wheat also area. 

It is called worlds staple food 
In world Largest area under wheat crop. 

Gluten : largely affected quality of Bread. 

India rank second in area and production after china. 

Peninsular zone of Maharashtra T. durum (Macroni) wheat is comon in rainfed area. 

Hot & Humid Weather: Rapid spread of Rust. 

Productivity of Wheat - Panjab - 36.37 q/ha., Maharashtra 11.87 q/ha. 

Average rainfall: 750 - 1600 mm. present most used wheat gene : Rht -1 

Sowing time - a) Timely - Before 15 November b) Late -15 November to 15 December. 

Rainfed - 2 nd or 3 rd Week of October. 

Variety used for green revolution, Kalyansona, Sonalika, HD : 2329 
Haveli method adopted in Madhya Pradesh 
Sowing directly by one tyned seed drill called as Nari. 

Seed bed : Fine friable & compact. 

Seed rate : 100kg / ha for optimum, 125 kg / ha for Bold seeded. 

125 -150 kg/ha. for shy tillering varieties. 

Sowing deapth - Mexican variety < 5cm (Short coleplite length ) 

Niphad variety -6-8 cm. 

Plant population - 22-25 lakh. 

Plant spacing - 22.5 cm between two rows. 

Test weight - 40 gm. - 46 gm /1000 grains. 

Dwarf Mexican variety fertilizer dose = 100 -120 : 50: 50, Tall Niphod - 75 : 50 : 50 kg. NPK/ha. 
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Ghandvel (weed) in wheat are independant parasite 
Water requirement: 40 ha.cm. 

Dwarf variety senstive to irrigation than tall varieties. 

Weed - Wild oat ( Phalaris minor) : Tribunil @1.5 kg. a.i./ ha 
For controlling weed (wild oat) Isoproturon Herbicide is used. 

Shattering variety - N15439 used in wheat. 

Late sown varities giving good yield : Sonalika, HD - 2189, NI - 5439 

In Maharashtra 51% area under rainfed which contributes only 35% of total wheat production. 

Ground nut - Wheat - Groundnut is the best crop rotation. 

Albert Howard & His wife Gebriie Howard : Wheat breeding at Pusa Pioneering Work devel- 
ope variety - Pusa-4 (Awnless, Best quality wheat in world), Pusa -6 , Pusa - 52 

Panjab is leading state (First rank ) in both area & production of wheat. 

Mexican dwarf wheat evolved by Dr. N.E. Borloug of mexico at CIMMYT 

CIMMYT - Centro International De Mejo.metro D Maize YTrigo. 

Harvest index of wheat is 40-45% , 

Norin - 10 dwarfing gene (Rht - reduced height) of variety Norin -10 

In 1965 Lerma Rajo & Sonora 64 were released by genera! cultivation which brought green 
revolution in India. 

National average yield = 22 q/ha. 

Grain : straw ratio of mexican wheat = 1:15, other wheat = 1:1 

Critical growth stages of wheat: 

i) Crown root initiation stage - 21 DAS (DAS = days after sowing) 

ii) Flowering stage - 90 DAS 

iii) Late tillering stage 
Iv) Milk stage 

HD-2189 & Panchavati - High degree of thermoinsesitive varities. 

Rabi Sorghum (Great Millet) 

B.N. : Sorghum bicolar(2r\ = 20) * Origin : Ethiopia & Sudan (Africa) 

Protein - 10-12% * Family : Graminae (Camel crop) 

Fourth important world cereal followed by wheat, Rice, & Maize. 

Variety like Wani, Gulbhendi, Dagdi - Hurda purpose. 

Self polinated to the extent of 95 %, hence called as often cross pollinated. 

Jowar is poor in lysine but rich in lucine. 

Inflorescene is called as panicle j(commounly called as Head) 

First sorghum Hybrid in 1964 CSH - 1 (95-100 days) 

CSH -1 = CK - 60 x I.S. - 84. 

CSH = Co-ordinated sorghum hybrids 




* jSPV - 84 variety for Syrup & Jaggery. 

* (One of the most important male Sterile Variety CK - 60. (CK = Combine kaffir) 

* Glucoside : Kaffrin, Active principle : Dhurin cause grain toxic. 

* Plant roots starts synthesizing Hydrocynic acid (HCN) from germination to 8 week old which is 
harmful to animals. 

* Optimum temperature - 21 -32°C ; Mean temp -27°C. 

* Rainfall - 350 -1000 mm * firm & compact seed bed. 

* Seed treatment - 300 Mesh sulfer @ 4 gm./kg.- Grain & loose smut. 

* 30 % Brine (salt) solution to control ergot disease. 

* Sowing time - optimum - second week of September. 

* Seed rate - Maldandi 10-12 kg /ha, Hybrid & High yielding varieties = 8-10 kg./ha. 

* Spacing - Drilling - 45 cm, Dibbling - 45 x 15-20 cm. 

* Poona (Chauphuli method) - 45 x 15 cm. 

* Depth of sowing - 5cm. * Plant population-1.20 to 1.35 lakh/ha. 

* Thinning important interculturing operation carried out 10-12'days after sowing. 

* For control striaga - 2 : 4 - D (Na salt) 500 gm in 500 liter of water. 

* Water requirement of crop - 42 - 50 ha. cm. 

* Yield : 20 q/ha. - Rairifed, 20-25 q/ha. - Hybrid, Fodder 40-60 q/ba. 

* Variety - R/J-35-1, Phule Yashoda, Phule Mauli, SPV -86, SPV-5047 (Swati) 

* Kawaliforpopgrain. 

* M-35-1 Proline & Hydroproline Amino acid used for drought resistant. 

Barley 

* B.N.: Hardeum vu/gare (six row) * Origin : Asia & Ethiopia 

* Two row - H distich urn * Irregular -Hvirregular 

* It is used for maiting for Manufacturing of beer & whisky. 

* Sowing time - middle of October to mid November. 

* Seed treatment - vitavax @ 2gm./kg. - loose smut control. 

* seedrate : i) Irrigated -75-80 kg /ha ii) Rainfed : 80-100 kg /ha. 

* Saline soil -100 kg/ha., * Sowing Deapth - 3-5cm. 

* Water requirement of crop - 35.5 ha.cm. 

* Yield grain = 8-10 q/ha suitable mannures & Irrigation 20-25 q/ha. 

* Varities -NP-13 , NP- 21 Kailash, Himani, Dolma, K-84, K-12 Azad ( Hilly area) 

* Malting purpos variety : K-15, K-92, K - 80. 

Oat 

* B.N.: Avena saliva * Family : Graminae (2n = 42) 

* Origin .Asia minor region. 
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* |n India it is called as Horse fodder. * 

* Greer, forage contain 10-1 2 % protein & 30-35 % dry matter. 

Optimum temperature - 15-25°C 

* Sowing time : Early October to end of November. 

* Seed rate : 100 kg./ha. 

* Fertilizer dose 80:30:25 kg NPK /ha 

* Crop harvested at 50 % flowering stage. 

’ Yield-Greenfodder-30-35 t/ha with seeds. 

* Average green fodder yield : 45 -50 t/ha. 

* Varieties : Kent, Western -11, Algerian , OS - 6. 

* Nutritive value : Crude Protien (CP) - 7.5 %, Crude Fiber (CF) - 35.1 %j, Ether Extract (EE) - U-% 
Ash -10.1%, Nitrogen Free Extract (NEE)- 45.5 %. 

Gram 

* B.N.: Cicer arientinum (2n =16) *. Family : Leguminoceae O : South - West Asia 

* India is largest producer of gram in the world sharing 65 % & 70 % of total global area and 

'production respectively * Fat: 2.2 % 

* Protein %- 21.1 % * Carbohydrates - 56.5 % 

* Caloric value : 361 kcal/100 gm 

* Specific sour taste of gram leaves due to maleic & oxalic acid. 

* Seeds are sown to 8-10 cm deep to escape wilt disease. 

* Sowing time : Mid October to Mid November. 

* Spacing - 30 cm between two-rows, 

Seedrate - 

1. Chaffa, BDN - 9-3, Warangal - 60 kg/ha 

2. N-59, Vikas (PG1), D-8 - 65 kg /ha 

3. PG-5 (Vishwas) - 85 kg /ha 

4. N-31,Virat - 100kg/ha 

* Fertilizers - 125 kg DAP, * Malic acid is acts as stomach purifier. 

Water requirement of crop- 25-30 ha. cm. 

After 50-60 DAS plant leaves secreates malic acid locally called Amb. 

Yield - Rainfed - 5-6 q/ha * Irrigated 10-12 q/ha * Malic acid : 5-7 lit /ha. 

* Varieties - Chaffa , N-59, N-31, Warangal, Halwa Gulab, D-8, PG-1, PG-5, PG-12, Vishal, Vijay, 


Virrat, Sweta. 

Gaurav - Resistant to ascochyta blight. 


Avrodhi: Resistant to wilt. 


B.N.: Pisum sativum ( 2n=14) 
Protein - 22.5 % 


Origin: Mediterian region. 
Optimum Temp -12.5 - 18.5°C 




(Seedbed - Finer seedbed required. 

Sowing time October - November, * Spacing : 30 x 10-20 cm. 

Seed rate - 40 -50 kg /ha. 

Water requirement of crop - 30 ha. cm 

Yieid - Irrigated -10-12 q/ha, * Rainfed : 8-8 q/ha 

Green pod (Vegetable purpose) - 20-25 q/ha. 

Varities - Bonneville, Early Badger, English wonder, Wai early, Wai late, Khaparkheda 
(Green pods),T-163. 

Lentil 

B.N : Lens culinaris, Lens esculents * Origin: North India 

Protein - 25.1 % , * Spacing - 22.5-30 cm. 

Sowing - October - November * Seed rate - sole 15 -20 kg /ha mixed-’8-10 kg/ha 

Broad casted in paddy crop just before harvesting of paddy (Relay crop) 

Fertilizer - 20:40:40 NPK / ha. 

Yield - Irrigated 8-9 q/ha. Rainfed : 4-5 q/ha. 

Varieties -T- 36, Pusa -1, Pusa -6, B-77, Pant -209, Pant-406 

French bean ( shravan Ghevada) 

French bean not fix atmospheric Nitrogen through symbiotic Nitrogen fixation. 

B.N.: Phaseolus vslgaries * Family : Leguminoceae 

Origin : south America * Seed rate .- 40 kg <ha - 80 kg/ha 

Sowing time - August to October and February. 

Variety: 1. Contender (50-55 days) - Tolerant to mosaic & powdi y meldew. 

2. Pusa Parwati - Resistant to mosaic 4 powder-/ mildew. 

3. Jumpa - Mexican type out strain in Mai iarasbtra. 

Others for Maharashtra - Pencil pod, Number 34-9, Arka komai, Selection - 2. 

Yield of green pod -60-120 q/ha. 

Dry bean -11.8 to 17.7 q/ha. 

Safflower 

B.N.: Carthamus tinctorius * Family : Ccmpositae (2n = 34) 

Carthamus oxycantha : Wild progenitor. 

Locally known as Kardai, Kusumbha, and Kusum. 

Oil cake contain 40-50 % protein. 

Oil contains polyunsaturated fatty acids like linolic & lineolic acid. 

Oil is good for heart patient as low level of colesterol in bloods. 

Ray & Disc florets are used as substitute for saffron. 

Area under Maharashtra - 64%, Karnataka = 26% & Andhra Pradesh - 8% Total 98 % in 3 states. 




* jit is draught resistant crop. 

* Sowing - 2 nd to 3 rd week of September. 

* jSeed rate - Sole- i0-12kg/ha, * Mixed - 5-6 kg/ha. 

* Spacing - Heavy soil - 60x30cm, 55,555 plant/ha. 

* Thining - Important practices in crop after 20 DAS 

* Topping -1.5 to 2 month for profuse branching. * Reaves used as vegetable. 

* It should not intercrop with Jovvar as a critical growth stages coinsides. 

* Yield - 8-10 q/ha , Dye - 100 -150 kg Yellow & Red pigments. 

* Early sowing of safflower causes - leaf spot like Aiternaria & Cercospora. 

'■ Variety- N-62-8, Nagpur -7, Tara -Early Maturity, Bhima, Girna, Sharda, 

* DSH-129 (M.S.- 9 xA-1) First hybrid High oil %- 34 % 

* NARI-6 - Parbhani -40 ( PBNS-40) Non spiny variety recommended for rainfed areas. 

* Neera - For irrigated area. 

Linseed 

* B.N.: Linium usitatissium, * Gil content: 35-42%. ’ 1 **’"" 

* In Western Countries grows mainly for Fibre purpose. 

* Flax (fibre) - 80 - 90 % of eelieuSose. 

* Average yield - Maharashtra 2.58 q/ha., India - 3.01 q/ha. 

* Temperature - 25-3Q°C for germination, 15-20°C for seed formation 

* Sowing - October November, 

* Seed rate - Broadcasting (8.G ) ■ 40 kg /ha. Drilling- 10-15kg/ha. 

* Yield - Average yieid 3-5 u/ha, , uyr irrigated 8-10 q/ha. 

* Variety - Malshirus -10, Soiapur 36, M- 3, N 55, N-4-2.9, NP-11, Jawahar-17, Neelum. Mukta, Hira 

* Fiber purpose - Harvester'; at capsule maturity stage. 3 days required for retting. 

* Fruit of linseed is called as seed ball. 

Raps seed (2n ~ 20 ) / Mustard (2n= 36) 

B.N. : 1) Brown mustard (Ral) :- Brassica juncea * Family: Cruciferaceae. 

2) Sarson Yellow or Brown : Brassica compestris : 10-12 q/ha. 

3) Toria Brassica napus. 

* Banarasi rai ( Brassica nigra) - Garden crop as spices. 

Sarson, Toria, Taramia - Rapeseed - 2n=20 

* Rai - Mustard 12-15 q/ha - 2n=36 
Oil content - 30-48 % 

Oil contain euric acid - 38.57 % and Linolenic acid - 4.7-13% 

Lower proportion of euric acid make oil more palatable. 

Rap seed - Monufacturing of greeses. 






Presence of toxic glucosinolates in mastard cake render it unsuitable to source of human protein 
as it cause goitre. 

Protein content = 24-30%, * Rajasthan rank first in Area & production in India. 

India rank first in production of Mustard & Rapeseed. 

Brassica crop - Occapy second position after groundnut. 

Sowing - First fortnight of October. 

Spacing - 30-45 x 10-15 cm. 

Seed rate - Pure crop - 4-6 kg/ha Mixed crop - 2-2.5 kg/ha 
Water requirement - 26.5 ha.cm. 

Yield - 4-6 q/ha Varuna - Yellow sarson variety of Rai recommonded for Maharashtra 
Variety- Yellow sarson - M-3, PB - 24, Seeta, T-10, T-151 for mix crop. 

Brown sarson - M-18, M-27, BSH-1. 

Toria - Number 23,29,32,36, Sangam. 

ISTA- Resistant to lodging. 

Rai - Number 13, 40. 

Brassica Junecea = Brassica nigra x Brassica campestris 

Pusa Jai Kisan : World first somaclonal variety of mustard developed by Dr. V.R, Chopra. 

Sunflower 

B.N..: Helianthus annus * Origin - Mexico. 

.Inflorescence - Protoandrus, Male & female part mature at different time lag of 18-24 hr. 

A single head produces - 350-2000 seeds. 

Oil-content = 42-50% * Protein content -14 % 

Oil cake contain 40-44% protein. 

linoleic acid - 64 % washing out colestrol deposition in the coronary artaries of heart and thus 
good for heart patients. 

Sunflower as oil seed crops introduced in India in 1969 from Russia. 

Average yield India - 5.65 q/ha Maharashtra - 4.47 q/ha. 

It is short duration, Photo insensitive, Drought tolerance Heliophytes (Sun loving) crop. 
Optimum temperature - 27-28°C, Tolerate temperature range -5 to 40°C. 

Linoleic acid decreases with high temperature. 

Seeds having dormant period 45-50 days. 

Sowing time - Kharif - 3rd week of June - 2nd week July. 

Rabi - First fortnight of October 
Seed rate >10-12 kg/ha. 

Spacing :- Heavy soil tall varieties - 60 x 22.5 cm. Medium soil dwarf varieties - 45x30cm. 

Plant population :- 60-70000 plant /ha. 

Water requirement - 30-35 ha.cm. 





fertilizer - Irrigated - 60:30:30 Kg. NPK/n^., Rainfed - 50:25:00 kg. NPK/ha. 

Sunflower highly sensitive to water during flowering to seed filling stage. 

Thinning 15 DAS - important practice. 

Sunflower is self incompatable crop. 

Hand pollination increase yield -18-25 % 

Seed should contain 20.5% moisture at time of Harvesting. 

Yield - Rainfed - 10-12 q/ha Irrigated -15-20 q/ha. 

Varieties - EC- 68414, Modern, Sunrise selection, Surya, Bhanu, SS-56 - suitable for drought 
proone area, EC- 68874, 

DSH -1 First Hybrid. 

Castor 

B.N. : Ricinus communis * Family : Euphorbiaceae 
Origin : Ethiopia 

Main stem is terminated in to inflorescence or raceme. 

Normally monocious plant crop * Recin - Glycoside. 

Fruit - Capsule, Inflorescence length - 90 cm. 

India grows 26% of words total castor contibated 36 % total out. 

Oil content - 47 %, Hydroxy fatty acids (85 %) known as radnoieic acid. 

Oil is used for production of sebasic acid which is basic ingradients of production of resins & 
fibre. • 

Oil used lubricant in airoplane. 

Oil cake contain - 5.5 % Nitrogen, 1.8 % Phosphorous, 1.1% Potassium 
Castor cake controls termite due to vermicidal property. 

India rank first in area and second in production, Andhra Pradesh -67.2 % 

Optimum temperature - 20-27°C 

Blasting of flowers if temperature more than 41°C. 

Castor - very suceptible to frost. 

Sowing - Septeber - October - ideal period 
Seed rate -18-20 kg/ha. 

Spacing - 90 x 45 cm or 180 x 75 cm. * Deapth-8cm 
Neem cake important for increasing oil content. 

Recommonded dose - 60:40:40 kg. NPK/ha. 

Nipping of auxiliary buds increases yield. 

Varities : Aruna, Jyoti (DCS-S), CO -1, TMV - 5, Saubhagya, VI - 9, 

Bhagya : resistant to root rot, wilt, jassids, thrips. 

Yield - Rainfed -12-15 q/ha. Irrigated -16-25 q/ha 
DCH -1- First Hybrid by Gujrat Agricultural University. 





Sesamum , 

B.N. : Sesamum indicum (2n= 26, 32, 64) * Family : Pedaliaceae 

Origin : South-West Africa * Inflorescence - Raceme. 

White seed - Less number of flowers & branches. 

Black seed - More number of flowers & branches. 

Flowers are zygomorphic * Fruit - Capsule. 

India area - 36 % poduction 25.5 % in world. 

Oil content -51 % * Protein content -18-20 % 

Out of total production - 78 % used as oil, 2.5 % seed and 19.50 % religious Hindu ceremoney. 
For poor man it is substitute for Ghee. 

Out of total oil produced - 73 % edibible purpose, 8.30 % Hydrogenation , 4.25 % industrial pur¬ 
pose. 

Oil cake contain 6.2 % Nitrogen, 2.2 % Phosphorous & 1-1.27% Potassium. 

Average yield - India - 3.04 q/ha., Maharashtra 2.18 q/ha 

Optimum temperature - 25-27°C * Sowing time - October - November 

Seed rate - 3-4 kg/ha. * Spacing - 30 x 15 cm or 45 x 15 cm 

Recommonded fertilizer dose : 30 :50:30 kg NPK/ha. 

Water requirement - 50 ha.cm. 

Yield - Rainfeed - 3.5 q/ha. Irrigated - 8 q/ha. 

Variety - J LT-7 (Tapi), JLT- 26 (Padma), PhuleTil No.-I, No.-85, No.-128, 

No. - 8 - Brown colour seed, TMV -1,3. 

Quadricarpelletum capsuie of sesamum contains four petals. 

Sugarcane 

B.N. : Saccharum officinarum (2n= 80) Origin : Noble cane : New Guinia 

Noble cane known as pandia or pounda. 

Resistance to smut and suceptible to the red rot & mosaic. 

Sett roots - Temperary roots, Shoot roots - Permanent roots. 

Above each node 2 or 3 dot like structures known as root primordia. 

T. Venkatraman : Father of sugarcane breeding in India. 

Upper portion of leaf blade, lower portion leaf sheath which cover internodes. 

Projection from leaf sheath near the blade joint is auricle. 

Inflorescence - Arrow 

The arrangment of spikelet that oldest at the bottom and young at top - Racemose. 

The plant flower at an age of 300-350 days. 

Sucrose percentage = 20 %, in brix -17-19°brix. 

Formative phase - From Germination to maximum tillaring 60 DAP (Days after planting) 
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(Grand growth stage - 120-195 DAP 

Tillering - give number of cane stalk that together from stool / clone. 

Late tillar - Watershoot or ball shoot due to heavy nitrogen doses. 

Sugarcane is photosyntheticaly sensitive plant (C4 Plant.) 

The stimulus called as florigen, generated in the leaves and Translocated to bud controls the 
(flowering in photoperiodically sensitive plant. 

World sugar - 60 % from sugarcane, 40 % sugarbeet. 

Molasses - Feed additives to livestock. 

Press mud cake - Manure in alkaline and saline soil. 

Green tops contain oxalic acid that reaches calcium oxalate from animal body. 

Origin - Thin cane - India, Thick cane - New Guinea. 

Average yield - India : 69.90 t/ha Maharashtra : 82.90 t/ha. 

Sugar recovery-India : 9.95 % Maharashtra : 11.94 % 

Soil rich in ferrous - Good for sugar recovery. 

Rainfall -750 mm - 1200 mm. 

Optimum Temperature - 27°C to 30°C, Range - 25°C - 35°C. 

Borer attack increased in Hot weather. 

Short day length decrease tillering and yield. 

Long day length - Produce more dry matter increase tillering. 

Temperature - 11°C Ideal for ripening. 

During germination infestation with early shoot borer and stem borer in summer (May to June) 
Planting Time 

Suru - December-January (12 Months), 2500 cm : Consumptive use. 

Preseasonal -15 October - 15 November (15 Months) 

Adsaii -15 Jully -15 August (18 Months), 3300 cm Consumptive use. 

Plantning - Flat planting , Ridges & farrows, IISR - 8626, Trench or Jawa, Pit, 

Patta, 90-100 cm appart and deapth - 20-25cm 
Wet method of planting is also called Blind planting. 

Dry Method-Adopted in adsaii. 

IISR 8626 - Developed at Indian institute of sugarcane reaserch Lucknow (Panje et.al.) 

Single bud setts planted in nursary @ 20 q/ha or 18000 sets / ha. 

Rayungan Method - Followed where sugarcane field get submerged under flood. 

Planting according to seed material - Rayungan method, 

Partha method - by Mr Parthashashri (1961): Agle 45° on ridges. 

A cane of 9-11 month age is ideal for seed material. 

Upper 1/2 to 2/3 portion of cane should be used for seed material. 

Watery shoots from adsaii cane may serve as good seed material. 





Chemical aspects of seed material - High level of soluble NPK particularly nitrogen. High % of 
reducing sugar and. low sucrose. 

Spacing - Heavy soil -120 cm, Light soil - 90 -100 cm. 

Seed rate - 25,000- 30,000, 3 eye bud set /ha , 45-50000 sets/ha. double eye bud. 

125000 sets having single eye bud sets/ha. 

Nitrogen difficiency - Reduction in girth, shortening of internodes, long hair root system. 

Phosphorous difficiency - Short & slender stalk, leaves turn greenish blue, shoot : root ratio 
decreases. 

Potassium - Stuff & strong cane, impact disease resistance in cane. 

Crop Log Technique - Applying fertilizeres and irrigations to sugarcane after analyzing plant 
parts usually active leaves & sheaths given by Dr. Clement. 

Soil rich in calcium along with phosphorous - good for juice quality and lodging resistance. 
Water requirement - Suru - 280 ha.cm., Adsali- 41 5 ha.cm., Preseasonal - 350 ha.cm. 

Gap filling - within 6-8 weeks of planting. 

Good ratooning variety - CO-740, Com-7125. 

Mature cane - cane exceeds 10 % & Juice purity over 85 % 




Immature 

Mature 

1. 

Water 

88% ' 

77% 

2. 

Sucrose 

8% 

22% 

3. 

Reducing Sugar 

3% . 

0.3 % 


Mature cane specific graviry - 17° brix. 

Hand refractometer used -19° brix. 

Sugar recovery percentage = {S -..(L4.(B..-S)} x 0.73 
S - Sucrose in Juice, B - Corrected brix % at 20°C 

Most severe sucrose losses are caused by microbial infection mainly due to ieuconostoc spe¬ 
cies of bacteria. 

Minimizing stalling by biocides polycide (2ml / lit) or bactrinol - 100 (100 ppm) 

Red rot - Fungus Colletotrichum faicutum. 

Smut - Ustilago scitaminea. 

Long black whip like stracture at the appex of stalk. 

Incidence increase in ratoon crop. 

Grassy shoot - (Albino) 

For smut, grassy shoot & ratoon stanting - Hot water treatment 50°C- 2hr. 

Rust resistant variety - Co -740. 

Fertilizers - Adsali - 400 :170:170 kg. NPK/ha. Preseasonal. 340:170:170 kg. NPK/ha. 

Suru : 250:115:115 kg. NPK/ha. 

VarietyCo- 419 Adsali (First wondercane for sucrose percentage), Co- 740 (Second wondercane 
for drought tolerance), Co-7219 (Sanjivani). 
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[Com- 88121 (Krishna), Co-8014 (Mahaiaxmi), Co- 86032 (Nira). 

* 

Com - 0265 (Phule 265), Co- 671 - (Third wondercane - for sucrose percentage) 

C- 205 - First Hybrid cane, Co- 94012 (Phule Savitri). 

Sugarbeet 

B.N.: Beeta vulgaris * Family: Chenopodiaceae, Dicotylendonus. 

A ton of sugarbeet provides 50 kg dry pulp & 300 kg wet pulp. 

Dry pulp contain 60 % carbohydrates and 5 % crude protein. 

Sugarbeet top contain 10 % crude protien and 60 % TDN (Total Digestabie Nutrient) 

Recent past sugarbeet was famous as a salad crop. 

Margraf - found that crystal from sugarbeet juice (Father of sugarbeet industry) 

First sugarbeet factory - Northampten another in California. 

Temperature range - 12 to 45°C 

In Europe - Summer crop In India - Rabi crop. 

Sugar accumulation - 20-22°C ideal 

Sometimes due to unfavourable climatic conditions (prolonged coo! period). The plant give out 
seed stalk in the first year itself called as Bolting. 

Thrive very well in saline alkaline soil with pH 9.5 

Good firm seedbed. 

Sowing : 15 October to 15 November * Seed rate - 8 -10 kg/ha. 

In Kalpi valley 15 April for seed production. 

Spacing - 45 - 60 x 20 - 25 cm for dibbling. 

Plant population - 80,000 to 1,00,000 plants /ha. 

Baron difficiency - ‘Heart shed’ 

Fertilizers -100-120 : 80-120:100-120 kg NPK/ha 
Potassium fertilizer containing chloride ion should not prefered. 

Water requirement - 60 -100 ha.cm. 

Sign of maturity - all lower leaves drop or dried , 19° brix. reading 
Yield - 35-50 tonnes/ha. * sucrose content - 15-16% 

Sugar is extracted from roots by diffusion method. 

Best molasses is used for extraction of lactic acid & vit.B. 

Bad effect of green top countearacted by addition of 60gm ground lime /100 kg.tops. 

Variety : Erotype -E, Ramoskava, US-35, US-75, Maribo anglopoly, Triplex, marribo reisto poly. 
Now diploid multigerm variety - Ramoskava - 06. recommonded for commercial caltivation. 
Avarage recovery of sugar: 10-12% 

Producting the seed Healthy roots are selected they are cut of about 1/3 of their tapering length. 


Potato 

B.N: Solarium tuberosum * Family: Solanaceae 






Origin : South America (Peru) 

Rich source of starch, vitamin especially C & B, 

Carbohydrates - 20.6% * Protein - 2.1 %, 

Essential amino acids - leucine, tryptophane, isoloucine * Fat: 0.3% 

jit is used for production of dextrin & glucose 

Solanum genus containing 7 cultivated species but commerical viable potatos has only two spe¬ 
cies S tuberosum and S andigenum. 

Tuber containing Lenticles (respiratory structure) like stem of other plants. 

The uppermost part of sprouts develops in to arial stem or Haulms. 

These Haulms may have anthocynin pigment in them when tuber is green coloured, 
inflorescence - Racemose type. 

Stolen - Appearing from base of Haulms of underground side shoots. 

Application of growth retardant on Foliage accelerate tuberization. While growth promoters 
on haulm retard tuberization. 

The exposed tuber synthesize anthocynin or chlorophyll. Such tuber become bitter in taste be¬ 
cause formation of solanin. 

Uttar Pradesh is largest producer of patato in India. 

Temperature : 25°C - germination, 20°C vegetative growth. 

20°C for tuberization, above 30°C stop tuberization. 

Kharif as rainfed (Satara, Ahmednagar) 

Rabi - Irregated - (Pune, Nasik) 

Under highly acidic soils it affects or suffers from scab disease. 

Sprout should be about 1cm. long at sowing time. 

Fungal disease Black Scurf & Rotting of Seeds : Agalloi or Dithane Wl-45 (1 Kg. in 45-Lit) 

To break dormancy: 

i) Vapour treatment of Ethylene - Chlorohydrin in Hit/ 20 quintals. 

ii) 1%| Aqueous solution of jthiourea - 1kg. / lOqtls. 

Sowing time -15 October - 25 October 

Tuber having 30 - 50 gm in weight are. most economical. 

Seed rate. 


Seed size 

Spacing 

Seedrate 

Crop. 

2.5x3 

45x15 

10 

Early crop. 

4.0x5 

50x20 

15 

Seed crop. 

2.5 x 5.0 

60x25 

20 

Ware crop. 


Whole tuber for early crop to avoid rotting. 
For main crop - Cut tuber. 

15-20 quintal seed per hectare for planting. 
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Spacing : 45-60 x 15-20 cm. 

Fertilizer - 100-i 20 : 60 - 80 : 80 - 120 kg NPK /ha. 

Water requirement - 50-60 ha.cm. 

Critical growth stages - Germination, Stolan formation, Tuber bulking. 

Earthing up - 1 - 25 - 35 DAP, 2-30-35 DAP. 

Grade 

1) fSpecial size - Diammeter of 8cm and above 

2) Phool size - Diammeter 3-5 cm. 

Ratoon size - Diammeter 2.5 cm. 

Cold storage - temperature - 4 - 5°C and Humidity 90-95% 

CPRI developed store on passive evaporative cooling. 

Companion cropping with mustard, wheat, barley, raddish, carrot etc. 

Relay croping with cucurbits, coriender, barley, maize, after 40-50 DAP 
Variety - Kufri Chandramukhi - 25-30 t/ha. Kufri Lavkar, Kufri - Sinduri 
Early - KufriAlankar, Shakti, Navtal, Moti. 

Late - Kufri Red, Kisan. 

For Hills - Kufri JyoU (Late blight of potato resistant), Jeevan, Naveen, Moti. 

Kufri Chipsona - Processing purpose. 

LUCERN (ALFA-ALFA) 

B.N, : Medicago saliva * Family: Legaminoceae, 

Origin - South West Asia. 

Crude protein - 12%, Calcium -1.5% Phosporous 0 - 2% 

Queen of legume forage * A& D vitamins are provided. 

An excess feeding of green lucerne covers bloat in cattle. 

Deep root system make drought resistant. 

Fine seedbed. 

Seed treatment - Rhizobium melilotti cultare. 

Time of sowing - Mid October - Mid November. 

Deapth - Not more than 1cm. 

It is sown on ridges 45 - 60 cm apart called Haward. 

Seed rate : BC - 20 - 25 kg/ha., Drilling -12 -15 kg /ha. 

Spacing : 20cm appartwith beed drill or'Pora’attached to local plough. 

Symobiotic nitrogen fixation from 3-4 weeks starts. 

Recommonded dose - 20-25 : 200 : 40 kg NPK/ha. 

100 kg DAP at sowing and 100 kg DAP after every 4 cuts - MPKV recommondation. 
Water requirement 858 lit water per kg of dry matter. 





jFirst cutting - 50-60 DAS. 

Herbicide - Diuron (Carmex) @ 2kg. a.i /ha. 

Variety : Sirsa - 9, Anand - 2, Sirsa - 8, Co-1, NDRI. Selection No.1, Rambler, IGFRIS - 244, 
Chetak (IL-244), SS-62T, RL - 88, Ahamednagar local. 

Nutritive value - 

CP - 18.7%,CF 25.1%, EE 3.1%, NFE - 37.7% 

Green Fodder 50 - 60 ton./ha. seed - 2-3 q/ha. 

Seed production - sown in row - 45 - 60 cm appart. 

Harvest when 2 / 3 of pod dried up. 

Berseem (Egyptian Colver ) 

King of Forage 

BN: Trifoliam alexandrium ' Family: Legaminoceae 

Origin : Egypt. 

Crude protein - 20%, 70% dry matter digestabiity. 

Ca- 2.89%, Phosphorous - 0.40 % 

Berseem is known as to stimulate milk production in dairy cattles. 

It is very good soil blinder. 

It adds about 0.38 to 0.46 organic carbon, 15-16 kg. available phosporous and 45 kg available 
nitrogen. 

It must be mixed with dry fodder to avoid bloating. 

Temperature - 18°C to 21°C, growth very fast. 

"Fine well pulverised and levelled seed bed" 

Seed treatment: 5% Brine solution to seperate unhealthy seeds. 

For nitrogen fixation Rhizobium trifoli. 

Sowing : October - November. 

Flat beds - 4.8 m long & 2.25 m wide, line sowing - 12-20cm spacing . 

Sarson can be mixed @ 2kg/ha in berseem this help to increase yield of first crop cut by about 
20%. 

Seed rate . 25-30 kg / ha * Fertilizer-15-20 :120 : 40 kg NPK/ha. 

Variety: Diploid : Mescavi, BL -1, Khadaravi, Chhindwara, IGFRI -199, 

Tetraploid : Pusa grain, T-678, Vardan. 

Harvesting not possible temperature goes beyond 27°C. 

Nutritive value : CP -19.6%, CF-27.7%, EE - 3.0%, NFE - 34.1%, 

First cutting : 50-55 DAS 

Yield - Green Forage : 35-40 t/ha Seed - 4-6 q/ha. 

Vetches 

B.N. : Vicia sativa - common * Sowing : October - November 






* Seedrate - 22-34 kg/ha. 

* In drilling mix with oat 3 :1 proportion. 

* Yield 90-112 q./ ha. 

Senji (Indian clover) 

* B.N.: Meliotus pamflora * Family: Leguminoceae, in Panjab 

* The white flower species is called as Melilotusalba. 

* Yellow Flower - Melilotus indica. 

* Seed rate - 45 - 50 kg/ha. 

* Yield -67.2 to 89.6 q./ha. 

* Nutritive value : CP-3.8%, EE 0.6% 

Summer paddy (2n = 24) 

* Oryza includes 24 species, only two caltivted. Oriza savita & Oriza glaberima 

* Subtribe: Orizinae. * “Short day Plant” 

* Inflorescence - Panicle, culm (stem), leaves - Sessile 

* Orgin: India and China. * Temp - 24 - 32°C 

* Seedlings for transplanting - 35-40 days. 

* Seed Treatment : 3% Brine solution & after drying 1% murcural compound as preventive mea¬ 
sures against blight. 

* Seedrate : 25-30 kg/ha. for transplanting. 

* Spacing : Early 15 x 15cm. Medium - 20 x 15cm, Midlate - 20 x 10cm., 2 - 4 seedlings / hill. 

* Plant population - 3.5 to 4 lakh / ha 

* Water requirement: 125-250 ha.cm. 

* Critical growth stages - 

1) Seedling stage - 2.5cm level of water. 

2) Tillering / Flag leaf stage - 5cm level of water. 

3) Grain filing stage - 10cm. level of water. 

* Yield -45 - 50 q/ha. 

* Variety : Karjat - 184, Ratnagiri - 24, RDN -182-2 (Useful to Parched / Beaten rice) 

* Pusa-33, Jaya, R-73. 

Summer groundnut (Poor Mans Almond) 

* It is also caled as Peanut, Earthnut, Monkey nut, Manillanut. 

* Protein - 25.3% pods are develops in soil because of Negative Geotrophism. 

* Source of Vitamin B complex except B12 and A & E 

* Oil content - 48 - 52% 

* Organic mannure - 1 - 8.5 % N, 1.5% P, 1.3% K. 

* Subfamily-Papillionaceae. 




* In summer Bunch or errect type varities used. 

* Tap root system * “Self Pollinated” 

* Average yield -14-30 q/ha., * Gynophore of ground nut is known as 

peg 

* Sowling time - Last week of January to 3 rd week of Februay 

* Optimum Temperature - 27 - 32°C 

* Seed rate 


Variety 

Seedrate kg/ha. 

Spacing cm. 

Plant population lakh/ha. 

SB-XI 

100 

■ 30x10 

3.33 

M-13 

110 

45x10 

2.22 

UF-70-103 

120-125 

30x 10 

3.33 

ICGS-il 

120-125 

30 x 10 

3.33 


* Fertilizers : 25:40-60:00 kg NPK / ha. or 100 kg DAP/ha. 

* Gypsum / CaS0 4 - 400kg for better Pod Filling 

* Water requirement- 40-50 ha.cm. 

* Criticals stages : i) Branching / Floweing - 25 - 35 DAS. 

ii) Peg formation - 40 -45 DAS. 

iii) Pod development - 65 - 70 

* Mallic Hydrazine - near maturity indcuing dromancy in the pod for 20-30 days that check ger¬ 
mination of mature pod. 

* NAAin the form of Planofix and Vardhak at flowering redue excessive vegetative growth. 

* Yield-15-20 q/ha. 

* Variety - SB - XI - Bunch (52% Oil) No dormancy, 79% Shelling %, 120-125 day, T.G.17, TG 31, 

Koyana. 

* Spreading - M -13 

* Semispreading :TMV-10, UF-70-103, ICGS-11, KopergaonNo.11 

Summer Green Gram 

* B.N: Vigna radiata * Optimum temperature : 21 to 35°C 

* Sowing -Mid February to mid March. 

* Spacing - 30 x 10 cm. * Seedrate - 20 - 25 kg/ha. 

* Fertilizer-12-25: 40-50: 00 kg NPK/ha. 

* Yield -7.8 q/ha. 

* Variety - Pusa - Vaishakhi, T - 44, S - 8, T -1, S - 8, Vaibhav, Kopergaon mung. 

* Duration: 60-65 days. 

Sorghum (Summer Forage ) 

* Fertiizer -120:30: 20 kg NPK/ha. 

* Sowing time : Kharif : June - August, Rabi - September - October, Summer - March - April. 






* harvesting - Profusly at 50% Flowering (60-75 DAS) 

* Yield-45-55 t/ha 

* Varities : M-35-1, Nilwa, Chari, Pusachari, Ruchira, Nandyai, PC-23, PC-6, 

* Phule Amruta realesed by MPKV. Rahuri. 

* Nutritive value : at 50% Flowering. , 

CP = 4.4%, CF - 41.8%, NFE - 43.83% 

Maize 

* “King of forage crop” * Kharif yield always higher. 

* "Fine and fairly compact seedbed” 

* Yield: 50-65 t/ha. 

* Variety: African tall, Manjari composite, Ganga sated - 2, Ganga - 5, Vijay, Panchaganga, Rajashree 

* Nutritive vlaue : CP-5%, CF- 31.9%, NFE - 52.8% 

OBJECTIVES 

* Miracle rice of the world and India arelR-8 and Jaya respectively. 

* In Golden rice gene obtained from Erwinia urodovara 

* Wheat is called as King of cereals. 

* Bajara is called as Poor mans food. 

* Gram sown in deep (10cm) because of escape it from serious disease wilt. 

* Avarodhi variety of gram is resistant to wilt. 

* Pea is also known as Queen of Pulses. 

* World First hybird ofTur: ICPH-8 released in year 1991 by 1CRISAT. 

* UPAS -120 Extra earlier variety ofTur, BDN-2 (white grain) BDN - 708 (Amol): Red grain 

* Highest area ander transgenic crop soybean in world & India is Cotton. 

* Soybean is called as Wonder crop and Gold in America, Gold From Earth in China 

* JS-335 is most popular variety of soybean caitivated in Maharashtra. 

* Lentil variety K-75(Mallika) is grown in Maharashtra State. 

* Cow pea commonly known as Lobia also known as Vegetable meat. 

* Gynophore of goundnut is known as pea. 

* Bunch type Phule Pragati (JL- 24) variety of ground nut is grwon in Maharashtra. 

* Sesemum is called as Poor mans substitute for ghee, Flowers : Bell Shaped 

* Infloresence of Seamum called receme. 

* Fruit of castor is called as capsule. 

* Fruit of linseed is called as Seed ball. 

* Highest production of safflower is in Maharashtra. 

* Dangerous seed associated with safflower is Carthamas oxycanthus (wild Safflower) i.e. willd 
progenitr of it. 







[Length of Ideal Fibre in cotton : 3.0 to 3.6 mm. , p barbadense : Highest : 3.6 to 5. 

JRO - 66 ( Golden Jubilee tossa) is variety of Jute. 

Ideal harvesting done in jute for Fibre extraction is at small pod stage. 

Berseem is King of Forage crop. Weed in Berseem : Chikorium intybus (Chikori) 
Lucerne is called as Queen of Forage. 

Cluster bean (Gur) primary caltivated for gum contains 30% gum, jSeedrate 15.50 kg/ha. 
Variety of Potato used for processing : Kufri Chipsona. 

Co - 671 is a noble cane. 

T-Vishakha errect variety of Tur by (natation breeding of parent variety T-21 
Boll Shading in cotton is due to inhibitory effect of Abscisic acid 
Silk is parenchymatus Fibre. 

The Flowering habit in creals is Terminal. 






RAENFED AGRICULTURE 


* Agrociimatic zones of Maharashtra 87% area of Maharashtra is under rainfed. 

* 1) South Konkan Coastal Zone : Ratnagiri & Sindhudurg district. 

* Norrow long strip length 260km., width 60 -60 km. 

* Warm & Humid climate, May - Hottest month. 

* Average annual rainfall - 3105 mm in 101 rainy days 

* Costal saline & Coastal alluvial soil. 

* Reaserch station : Vengurla. 

* Crops : Paddy, Ragi, Vari, Niger, Sesamum, Rabi Groundnut. 

* HORTICULTURAL CROP : Mango, Cashewunt, Coconut, Aracanut, Jack fruit, Banana, Pinappie. 

* 2) North Konkan Costal Zone : Thane & Raigad District. 

* Warm & Humid climate. 

* Rainfall - 2607 mm in 87 rainy days. * Coarse & shallow soil pH (5,5 to 6.5, 

* Crops : Paddy, Ragi, Vari, Banana, Sapota, Mango. 

* 32% Area under forest. * Research Station : Karjat. 

* 3) Western Ghat Zone : Amboli, Phonda, & Amba in Kolhapur, Koyna, Mahabaleshwar - Satara, 
Lonawala & Khandala - Pune, Kalsubai - Nagar, Igatpuri & Trimbakeshwar in Nasik. 

* Rainfall 3000 to 6000 mm, 

* 22-25% under forest area. 

* Forest & Warkas land. * Research station : Igatpuri. 

* Crops : Paddy, Ragi, Vari, Kodra, Kharif Sorghum, Groundnut, Niger, Gram, Sugarcane. 

* fruit: Mango, Cashewnut; Karonda, Jamun. 

* 4) Sub mountain zone : Nasik, Pune, Satara & Kolhapur districts some parts. 

* Rainfail-700 to 2500 mm. 

* Hot summer, Humid rainy, & cools winter. 

* Radish brown to Black soils. Generaly acidic. 

* Research station : Kolhapur 

* Crops - Kharif Paddy, Sorghum, Pearlmillet, Maize, Ragi, Groundnut & Sugarcane 

* Rabi - Sorghum, Wheat, Gram & Wal. 

Horticultural Crops : Potato, Tomato, Chilli, Brinjal, Guava, Mango, Banana, Cashew & Grapes. 

5) Western Maharashtra Plain zone : Western Tahsils of Dhule, Ahmednagar, Sangli & Cen¬ 
tral Tahsil of Pune, Nasik, Kolhapur & Satara. 

Research station : Pune * Rainfall -700 to 1200 mm. 

Water availability ranges from 120-150 days * Grayish Black Soil. 

Crops - Sorghum, Groundnut, Pearlmillet, Wheat, Sugarcane, Mung, Udid, Tur, Gram, etc. 

6) Western Maharashtra Scaracity Zone : Includes Solapur, Ahmednagar, Part of Satara, Sangli, 





Pune, Kolhapur, Dhule & Part of Aurangabad; Jalna, Beed & Osmanabad. 

* Rainfall-730mm in 45 rainy days. * Reserch station : Solapur. 

* “Bimodal pattern of rainfall distribution” * Water availability - 60-140 days. 

* Soils: Vertisols with Base Saturated, Montmorilionite clay. 

* Crops : Pearlmillet, Sorghum, Pulses, Groundnut, Sunflower, Rabi Sorghum, Safflower. 

* 7) Central Maharashtra Plateau Zone : Part of Aurangabad, Jalna, Beed, Osmanabad, Parbhani, 
Nanded & Latur, Complete Buldhana, Akola. 

* Reaserch station : Aurangabad. 

* Rainfal - 700 to 900mm. 35-65 rainy days. * Black to red soils 

* Crops : Sorghum, Cotton, Groundnut, Sunflower, Mung, Udid, Tur, Gram, Rabi Wheat, Cotton, 
Summer Groundnut. 

* 8) Central Vidharbha Zone : Wardha, Yawatmal& Nagpur, Part of Aurangabad, Parbhai, Jalna, 
Nanded 

* Reserach Station : Yaovatmal, 

* Rainfall - "950"to 1200mm in 59 rainy days. 

* Soils form Basalt rock, black in colour. 

* Crops : Cotton, Kharif Sorghum, Red Gram, Wheat, Pules, & Oilseeds. 

* 9) Eastern vidharbha zone : Entire Bhandara &Gadchiroli districts. 

* Research station : Sindewahi. * Rainfall - 1250 to 1700 mm. 

* Soil - Red soils. * Crops : Paddy, Lathyras, Gram etc. 

* Strip cropping : Growing erosion permitting and erosion resisting crops in alternate strips is 
called as strip cropping. 

* Erosion resisting crops : Groundnut, Matki, Cowpea, Hulga, Black gram, Green gram and 
Soybean. 

* Vertical Mulching increasing infiltration & reduce ranoff. 

* Mulch : Any materia! used at surface or vertically in soil to assist soil conservation and water 
conservation & soil productivity is called as mulch. 

* In excess rainfall area Mulch may not be effective. 

* Types of Mulches : 

1) Plastic Mulch : Polyethylene .Polyvinyl, Chloride etc. 

2) Petrolium products : Petrolium & Asphalts, Sprays, Resing etc. 

3) Crop residue / Stubble mulch : Straw, Corn, Sawdust etc. 

* Vertical mulch : Technique which consist of digging suitable trenches across the slopes and thus 
making more surface are available for water absorption. 

* Zero tillage is an extreme form of minimum tillage. 

* Nearly 40-50% of quantity of water stored in farm pond lost through seepage & evaporation. 

* Drought resistance : Ability to maintain favourable water balance and turgidity even exposed to 
drought conditions. 
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Adoption to dry,growing conditions-, 
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Escaping droughts 

Ephemerais (Early maturiying varities) 
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Avoiding stress 
_ 1 


Drought resistance 

_J,_ 
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Tolerating stress. 


1) Improving water 
uptake by efficient 
roots system 

2) High root: Tip 
ratio 

3) Increase piant 
osmotic potential 


1) Mitigating stress 
by mainting high 
water potential 

2) Resistance to 
dehydration 

3) Prevention of 
cell collapse. 


4 / 

1) Hightallerence 
to metallic strain 

2) Plastic strain 


-c- 

1) Conserving water 

2) Early closer of 
stomata 

3) Low rate of 
cuticular transpiration 

4) Lipid deposits on 

leaves 

5) Reduced leaf area 

6) Morphology of leaf 
Surface. 

* Antitranspirants : are materials, chemicals which decrease the water loss from plants leaves 
by reducing the size of number of stomata. 


* Types : 

1) Stomatal Closing type : e.g. Poly mercuric acetate (PMA), Atrazine. 

2) Film Forming type : e.g. Ethyl alcohol, Mobileaf, Silicone, Oils, Waxes etc. 

3) Reflectant type : e.g. Kaoline, Hydrated lime, Calcium carbonate, Mangesium carbonate, 


Zinc sulphate etc. 


* 4) Growth retardent : eg. Cycocel 

* In Jowar antitranspirant application just before boot stage were more effective than latter 
sprays. 

* Anjan grass is most suitable for planting on contours also Dongari grass. 

* In Maharashtra dry farming research station is located at A.R.S.Solapur. 

* Crop substitution : It is replacement of the crops during the abnormal weather situations or 
aberrent weather conditions. 


* It is also called as “Mid Season Correction” 


* The mosisture holding capacity of soil is playing key role in success of crop. 

* Moisture holding capality mainly depends upon clay content & soil deapth. 


Sr. No. 

Soil 

Depath cm 

Available moisture (mm) 

Soil Mosture range 

1) 

Very Shallow 

7.5 

15 

20 

2) 

Shallow 

22.5 

30 

35 

3) 

Medium deep (V.S.) 

45.0 

60 

65 

4) 

Medium deep (M.S.) 

60.0 

80 

90 

5) 

Medium deep (S) 

90.0 

140 

150 

6) 

Deep 

120.0 

160 

180 
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Methods of Fertilizer application 
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1) Fertilizers in solid form 
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II) Fertilizers in liquid form 


B) Placement 
method 
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C) Localised 
placement 


Top dressing 
after sowing 
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Deep 

Sub soil 

Starter 

Foliar 

Direct Appl" of Fertilizer 

Placement 

Placement 

Solution 

Appl" 

Appl n in through irregation 
soil water. 


7 3 \l 


Contact Band Pellet Side 

Placement Placment Placement Dressing 


* Application of fertilizers in discontinous bands is known as Hill placement while continuous 
band is called row placement. 

* For drilling seeds & Fertilizers together Jyoti - Ferti - Seeddrill can be uased. Also used Two 
bowl seed drill. 

* In two bowl seed drill fertilizers is place about 2 to 4 cm deeper than seed in same row. 
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FARMING SYSTEM AND SUSTAINABLE AGRICULTURE 


In world There are 12 mega centres of Biodiversity out of which 2 are present in India. 

India is original home of many crops such as rice, little and kodo millets, red gram, moth bean, 
Jute, paper cardamom, many vegetables and fruits. 

Crop introduced from recent past are soybean, sunflower, oil palm and kiwi fruits. 

In Indian agrii. 85 % of holdings are less than 2 ha 
In India cultivable land is 143.8 million ha. 

In India 17 % word populaton of Human 10 %,cattle population with just 2.4 % of total land. 

The average soil loss is - 16 tonnes /ha/year - which is 1 mm/yr or 1 cm / decade. 

Annual top soil loss is 6000 million tonnes which carried about 8.4 million tonnes of Nutrient 
losse. 

Tata Energy reaserch Institute (TERI) reported - More than 10 % GDPjs being lost annually on 
account of environment. 

11-26 % of country's agricultural output is lost on account of soil degraded. 

Out of total geographical area (328 7 M.ha.), 187 M.ha. (57%) is degraded. 

Output value 

productivity = - + changes in environmental capital stocks (i.e. soil, water) 

Input value 
Main problems of Agrii - 

1) First land is shrinking resource of Agriculture. 

2) Agrii becomes intensivety, soil taxicity and difficiencies. 

3) Pest and post harvest problems 

System approch is applied to Agrii. for efficient utilization of all resources maintaining stability in 
production and obtaining higher net returns. 

Farming - Process of harnessing solar energy in form of economic part of plant and animal 
product. 

System - Set of component inter related to each other. 

Farming system - Appropiate comination of all farm enterprises. 

Farm - Organized economic unit in which crop and animal production carried out with purpose of 
producing economic net returns. 

Economic input - Land, labour, and means of production. 

Economic output - Goods, sold, and consumed in the farm household. 

Non economic input - solar energy , rainfall etc. 

Non economic output - salt leaving through drainage, Oxygen etc. 

Mixed farming - for sustain & satisfying many needs of farmer as possible. 

Subsistance is important object of mixed farming. 

Cropping system is important component of farming system. 






* The main objective a farming system is sustainability in production. 

* Classification of farming system. 

* A) According to size of farm - 

a) Collective farming : includes collection of plant products from non arable lands, eg collec¬ 
tion of Honey, gum, flowers etc. 

b) Cultivation farming - Farming community cultivates the land. 

* 1) Small scale farming - farming done on small size of holding also factor of production & scale 
of production are small. 

* 2) Large scale farming farming done on large size holding with large amount of capital labour, 
organization and'risk. 

* In India 40-50 ha. Land holding may said large scale farming. 

* B) According to proportion of Land labour & capital investment - 

a) intensive cultivation More labour and capital used in same piece of land. 

b) Extensive cultivation When more area is brought under cultivation to increase out put. 

* Extensive method of cultivation will be more useful. 

* C) According to value of products or income or comparative Advantage > 

a) Specialized farming - 50 % or more income to total production is derived from single crop 
e.g. Paddy farm , sugarcane farm. 

b) Diversified farming It is one that has several production enterprises or source of income 
equal to as much as 50 % of total income from source. 

* Diversified farming is also called as general farming. 

* c) Mixed farming - it is one in which crop production is combined with rearing of livestock. 

* In mixed farming at least 10 % of gross income must be contributed by livestock, The upper limit 
being 45 % under Indian conditions. 

* The farm on which at least 10 to 49 % income is found from livestock is called as mixfarm. 

* d) Ranching - It is grazing of livestock on the natural vegetation. 

* Ranch land is not utilized for tilling or raising of crops. 

* Ranching followed in Australia, America, Tibet & Certain part of India 

* e) Dry farming Farming on dry land which receives 750 mm of rainfall or even less than that 
struggle for liveihood. 

* D) According to water supply - 

* i) Rainfed farming - Moisture is limiting factor 80 % of total cultivable arable land is rainfed. 
ii) Irrigated farming - Moisture is not limiting factor 

* Soil erosion which may by called as creeping death of soil. 

* E) According to rotation - 
i) Type of rotation > 

* a) Lay system - Several years of arable farming are followed by several years of grasses and 
legumes utilized for livestock production. 
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* i) Unregulated lay farming - Natural vegptation allow to grow during the period of fallow. 

* ii) Regulated Lay system - The natural vegetations are well managed. 

* b) Field system -Arable crops & grass lands are completly seperated and grown simulteniousiy. 

* c) Perennial system The crop which covers the land for many years. 


Intensity of rotation R - 


a) 

Shifting cultivation 

< 33% 

b) 

Lay or follow farming 

< 66% and > 33 % 

c) 

Permanent cultivation 

=> 66 and < 100 % 

d) 

Multiple cropping 

> 100% 


* F) Classification according to degree of commercialization - 

* 1) Commercialized farming 1- More than 50 % produce for sell. . 

* 2) Partly commercialized farming - More than 50 % value of produce for Home coonsumption. 

* 3) Subsistance farming - There is no sell of crop & animal products, but used for home 

conumption. 

* G) Classification According to degree of Nomadism - 

* a) Total nomadism - animal owners do not have permanant residence. 

* b) Semi nomadism - animal owners have permanant place of residence. 

* c) Transhumans seasonal migration of live no space stock to suitable grazing ground. 

* d) Partial nomadism Farmer have permanent residence, who have herds at their disposal 
which remains in vicinity. 

* e) {Stationary Animal husbundary - animal remains in village throghout entire year. 

* H) classification according to cropping pattern & Animal activities : e g. Paddy farming, 
sugarcane farming, Rice - Jute holding. 

* 1) Classification According to impliments used for cultivation - 

* a) Spade farming - Mannual labour is ised. 

* b) Hoe farming - Bullock power used for cultivation. 

* c) {Mechanized or tractor farming - Power operated impliments are used for cultivation. 

* Cropping system - 

* Cropping system - Order in which crops are cultivated on piece of land over a fixed period. 

* Cropping pattern - It is pattern of crop for a given piece of land. 

* Alternation in crop geometry may helps to accomodate intercrops without loosing the base 
crop production. 

* Efficient cropping system for a pedicular farm depends on Farm resources, Farm enterprises, 
{and farmTechonolgy. 

* in low rain fall regions (< 750 mm/yr.) monocropping is followed. 

* When rainfall is > 750mm, intercropping is practiced. 

* While with sufficient irrigation water Triple &quadraple cropping adopted. 

* Monocropping : growing only one crop year after year on pedicular land. 







Diara lands : Land situated in river basins' which often remain Flooded during rainy seasons. 
Zaid Crop : The crop grown on diara lands is called zaid crop (February - May) 

Mococulturing : Practice of repetative growing of only one crop irrespective of its intensity. 

Sole cropping : One crop variety grown alone in pure stand at normal density, also known as 

solid cropping. 

Multiple cropping - 2 or 3 crops grown annually on same piece of land. 

When MCI value 3 or more it is said most promising farm. It is also called as intensive cropping. 

Polyculture: Cultivation of more than two types crop grown together on a piece of land in crop 
season, eg. Banana + Marrigold + Berseem. 

Relay Cropping : Growing the suceeding crop when previuos crop attend its maturity stage, eg. 
Paddy + Lucerne, Cotton + Berseem, Rice - Cauliflower. 

Dr. Balwant Raj founder of Relay cropping. 

Overlapping cropping : In this system the suceeding crop is sown in the standing crop before 
harvesting, e.g. maize in potato (40 DAP of Potato ) 

Mixed Cropping : Process of growing two or more crops simulteniousiy in the same piece of 
land without keeping their identity with respect to field area. 

Types of mix cropping 

1) Mix crops : seeds of different crops are mixed together and then sown in lines or broadcasted. 

2) Companion crop : The seeds of different crops are not mixed together but diff. crops are 
sown in different lines of rows e.g. 2 row of mustard + 8 row wheat. 

3) Guard crop : The main crop is grown in the centre surrounded by hardy or thorny crops such 
as e.g Safflower arround pea are grown. 

4) Augmenting crops : Sub crops are sown to suppliment the yield of main crops, the sub crops 
are called as augmenting crops e.g. Japanese mustard in berseem. 

Intercropping : Growing two or more crops simultaneously on same piece of land with a definate 
row pattern, e.g. growing. Sataria +red gram 5:1 

Cropping intensity in Space dimension is achived. 

LER of additive series is greater than replacement series. 

Additive series : Base crop population 100% + Intercrop by changing crop geometry, mostly 
adopted in India. 

Additive series is more efficient than replacement series in intercropping. 

Replacement series : Both crops are component crop. 

Crop I (Base) + Crop II (Intercrop) = 100% intensity. 

This type of intercropping practied in western countries. 

Component crop : either of individual crops making up intercropping situation. 

Base crop : The crop which is planted at optimum sole crop population in an intercropping 
situation. 

Intercropping with cereal is an excellent way of improving the resoure utilization. 

Soyabean is a good compatible companion crop with maize. 

Inter cropping with cash crops are highly profitable. 






* Types of intercropping : 

* 1) Mixed intercroping : growing two or more crops simulteniously with no distinct row ar¬ 
rangement. 

* 2} Row intercropping : Growing two or more crops simalteniously where one or more crops 

planted in rows.. 

* 3) Strip intercropping : Growing two or more crops simulteniously in different strip wide enough 
to permit independant cultivation. 

* 4} Relay intercropping : Growing two or more crops simulteniously during part of thejife cycle' 
of each. 

* Inter cropping is devided into four groups : 

* i) Parallel cropping : eg. Green gram or Black gram with maize. 

* ii) Companion cropping : yield of one crop is not affected by other. 

eg. mustard, wheat, potato etc. with sugarcane. 

* iii) Multistoried cropping / Multi tire cropping : Growing plants of different height in the same 
field at the same time is termed as multistored cropping eg. Eucalysptus + Papaya + Berseem. 

* Multitire cropping : growing different crops of varying heights, rooting pattern, and duration is 
called. 

* Objective of this is to utilize the vertical space more effectively. 



* iv) Synergetic cropping : yield of both crops, grown together are found to be higher than yieid or 
their pure crop on unit area basis eg. potato + sugracane. 

* Alley cropping : Food crops are grown in alleys formed by hedgerows of trees or shrubs in 
arable land. 

* It is also known as Hedge row intercropping. 

* It is developed by scientist at International Institute for Tropical Agriculture (IITA),. Nigeria in 1970. 

Forage alley cropping is recommonded as an alternate land use system for semi arid regions 
with main benifit to green fodder production during dry season. 

* Sequential multiple cropping : growing two or more crops in sequence on same piece of land 
in a Farming year. 

1) Double cropping : i) Rice - potato /mustard ii) sorghum - Gram 

2) Triple cropping : i) Rice - Potato - Groundbnut ii) Cowpea - Mustard - Jute 

3) Quadraple cropping : Kharif groundnut - Leafy vegetable. Wheat - summer green gram. 


The grain production potential in different regions of the country ranges from 11-18 t/ha. 








* Crop Rotation : Recurrent succession of crop on the same piece of land either in year or over a 
longer period of time eg. sorghum - gram. 

* Diversification of crop reduces risk of financial loss due to unfavourble conditions. 

* Crop rotation of Bajara, Red gram, or groundnut recorded minimum runoff and soil losses 
(80.92%) followed by Bajara - red gram - Horse gram 

* Grass - Rabi sorghum [induce available phosphorous, organic carbon, available soil mois¬ 
ture content. 

* Cropping systems: 

* i) Under low land : Rice based cropping system predominant. 

* ii) irrigated upland : It can include legume as green gram, Black gram, soybean, groundnut 
cereal as maize, sorghum, pearl millet & other crops like cotton, sunflower, vegetables etc. 

* iii) Rainfed upland: It predominently takes form of intercropping during rainy season, cereal + 
pigeonpea, Sataria + Cotton are popular 

* Vertisoi - put up fallow in rainy for moisture retention followed by sorghum, chick pea, sun¬ 
flower or coriender. 

* The allelopathic chemicals left in the soil by the roots of sunflower inhibits germination of 
suceeding crop. 

* The stubbles of sorghum with high C.N. ratio causes immobilization of Nitrogen, Thus causing N 
difficiency in early stages of next crop. 

* interaction : Response of one species to the environment as modified by presence of another 
species is called as interaction or interference. 

* i) Competitive interaction : One species have greater ability to use limiting factor & will gain 
the expense of the other. 

* ii) Mon - Competitive interaction : growth of either the concern species is not affected such 
as type of interaction is called. 

* iii) Complimentary interaction : One species, is able to help the other it is known as complimentry 
interaction. 

* it is also known as Annidations 

* The close proximity of neighbours causes suboptimai absorption of growth factors & there 
is inadequate distribution of resources among plants. 

* At the optimum plant desity of sole crops,the production per plant is suboptimai but the pro¬ 
duction per unit area is optimal 

* Competition for solar radiation : 

* Solar radiation falling between the wavelength of 300 & 700 nm is referred to as photosyntheti- 
cally active radiation (PAR) 

* NIR : Near infrared radiation - above - 700m. 

* PAR is commonly known as light & directly related to phytosynthetic rates. 

* N1R is primary energy source deriving evapotranspiration, sensible to heat and other photo mor- 
phogenic processes. 

* Beer’s low : Light penetration into a crop canopy if the foliage distribution is uniform in horizontal 
line. 8 " loe - KL 


Where. 1 - light Flux density, to a horizontal surface bellow ‘L’ unit of leaf area index. 







Jo - light Flux density to simillar surface above canopy, 
e - base of Natural logarithm, K - extraction coefficient. 

* Intercropping can increase light intercepation by 30-40% 

* Proper choice of crops and varieties, adjustment of planting density and pattern are techniques to 
reduce competition and increase light use efficiency. 

* Competition for water will lead to wilting and stunted growth due to water stress. 

* Allelochemicals produced from leaves of Eucalyptus globules drastically reduce the germination 
of mustard sown underneath. 

* Actual yield of each species is less than expected this is called as Mutual inhibition. This is rare. 

* Mutual co-operation : the yield of each species is greater than expected. 

* Compensation : One species yield is less and other is more expected. 

* Dominant species : Species having greater competative ability than others 

* Dominated species : Species having less competative ability than other 

* Nutrient self sufficiency is desirable charactristics of Agronomically sustainable cropping 

system. ... . 

* Ground nut is good to proceed any cereal expecially rainfed Rice. 

* Sorghum grows well after groundnut and cotton. 

* Independent enter prises : Both enterprises are seperatly eg. yield of wheat & Maize. ■ 

* Joint enterprises : Joint product those which are produced together eg. wheat and straw 

* Competative enterprises : Which competes for use of farmers Limited resources 

* Suplimentary enterprises : Increse in level of one dose not ad versly affect the production of the 
other but adds to the total income of farm i.e. enterprise 

* Complimentary Enter prises : Those which add to the production of each other, eg. Berseem 

and maize crop. . ■ . 

* Indices for Evalution of croping system : 

* 1) Land use efficiency or Assesment of land use : 

* 1) Multiple cropping index (MCI) : It is ratio of total cropped area in a year to the total land area 
available for cultivation & expressed in percentage (%). 

* 2) Cultivated land utilizationlndex (CLVI) : It is calculated by summing the proudct of land area 
planted to each crop, multiplied by the actual duration of that crop devided by the total cultivable 
area, times 365 days. 

* Limitation : Inability to consider the land temporarily available to farmers for cultivation. 

* 3) Crop intensity Index (il) : It is calculated by summing the product of area and duration of 
each crop devided by the product of farmers total available cultivable land area and time period 
plus sum of temporary available land area with the time of these land area actually put into use. 

* Cll = 1: Means that area or land resources have been fully utilize. 

* Cll < 1: It indicates under utilization of resources. 

* 4) Specific Crop Intensity Index (SCII) : It is derivative of Cll and determines the amount area 
- time denoted to each crop or group of crops compare to total time available to the farmers. 

* Using SCII vegetable intensity index, Field crops intensity index, Rice intensity index can be 







calculated. 

5) Diversity Index (- Dl) : It measures the multiplicity of crops or Farm products which are 
planted in a single year by computing the reciprocal sum of squares of the shares of gross rev¬ 
enue received from each individual farm enterprise in single years. 

6) Harvest diversity Index )HDI): computed by Dl equation of above. 

7) Simultenious cropping Index (SCI) 

8) Relative Cropping Intensity index (RCII): It determines the amount of area and time allowted 
to one crop. 

II) Biological potential / Yield advantage : Criteria given by Wiley (1979) 

1) Crop equivalent yield (CEY) : The yield of different intercrops are converted into equivalent 
yield of any one crop based on price of produce. 

2) Relative Yield total : The mixture yield of a component crop expressed as a portion of its yield 
as sole crop from the same replacement series is the relative yield of the crop & sum of relative 
yields of component crop is called relative yield total (RYT) 

3) Land equivalent ratio (LER) : The total land area required under sole corpping to give the 
same yields obtained in the intercropping.is .called land equivalent ration (LER) 

.^ Yab Yba 

LER=> =-+- 

if? Yaa Ybb 

LER >1 = Yield advantage * LER = 1 .= no gain or no loss * LER < 1 = yield loss. 

LER is the summation of yield of intercrop to the yield of sole crop. 

An Agresitivity value zero indicates that the component species are equally competative, 
positive sign indicates dominent & a negative sign indicates dominates. 

The crop with small seed required Fine seedbed 

In intercropping the seedbed preparation is generally prepared as per need of Base crop. 
ICR1SAT recommonded broadbed & Furrow (BBF) for Black Soils 

In Rice + maize intercropping ridges and trenches are formed, maize is planted on ridge & 
Rice in trenches. 

In intercropping maturity period between two component crop is minimum 30 days. 

■ Hybrid varities of sorghum like CSH-6, CSH-9, are suitable for intercroping with long duration 
varities of red gram like C-11, and LRG-30. 

Widening of inter row spacing of cereal component to accomodate more rows of component 
legume crop improves legume yield & efficiency of intercrop system. 

The hole of'seed drill pertaining to intercrop row in the hopper is closed with a piece of cloth in that 
row, Intercrop is sown witth Akkadi or Kera 

For Higher yield base crop population is maintain at its sole crop population and intercrop 
population is kept 80% of its sole crop population. 

In cereal + legume intercropping it is mainly advantageous under low Fertilizer application. 

Fertilizer dose for intercropping = Full N of Base crop : Full P of Base crop + 1/4 or 1/8 ‘P’ of 
intercrop dose : full ‘K’ of base crop + 1/4 or 1/8 ‘K’ of intercrop. 

The total water requirement of intercrop does not increase much compaired to sole cropping. 







* [The Total water used in intercropping system is almost same as in sole crops but yields are 
increases. 

* In intercropping to give irrigationas per the need of base crop Skip row method of irrigation is 
advocated for less effect on intercrop. 

* Weed problem is less in intercropping system as compaired to sole crop. 

* Experiments in ICRISAT indicates that there was 50-75% reduction in weed infestation by inter¬ 
cropping. 

* Quick growing, non competative, compact legumes like green gram & Black gram acts as 
smoother crop due to their canopy coverage. 

* Early crop canopy to cover the soil is more important than rapid increase in plant height. 

* The critical period of weed free condition may have to be extened a little longer in intercropping. 

* Chemical weed control is difficult in intercropping system because the herbicide may be selec¬ 
tive to one but non selective to other. 

* Pest & diseases are belived to be less in intercropping system due to crop diversity than sole 
crops. 

* The concept of crop diversification for the management of nematode population has been applied 
mainly in the form of decoy & Trap Crops. 

* Decoy crops : These are non host crops, which are planted to make the nematode waste their 
infection potential. 


Crop 

Nematode 

Decoy Crop. 

Brinjal 

Tomato 

Soybean 

Meloidogyne incognita 

Meloidodyne pratylenchus alleni 

Pratylenchus sp. 

Sesamum, Orientale 

Castor, Groundnut 

Crotalaria spectabilis 


* Trap crop : These are the host crop sown to attract nematodes but destined to be harvested or 
destroyed before the nematode manage to hatch. 

* This is advocated for cyst namatodes 

* Marrigoid reduces the population of Pratylenchus species worms. 

* The time availble for seed bed preparation is less in high intensity cropping system. 

* During puddling soil structure is destroyed. 

* The turn - around time : The time between harvesting of crop to the sowiing of next crop is 
known as turn around time. 

* To avoid this problem (above ) minimum tillage or zero tillage is adopted. 

* In irrigated agriculture the time available for tilage between two sucessive crop is minimal leading 

to minimum tillage. 

* It is not possible to practice zero or minimum tillage in all sequence cropping systems. 

* Photoinsensitive varities are essential for sucessful sequential acropping. (In Wheat : 
panchavati) 

* Dealy in sowing is common problem in intensive cropping system. 

* Nearly 50% of soils of intensive cultivated areas suffer from Zn. difficsency. 

* Phosphorous efficient crops order : Jute > summer rice > kharif rice > potato > groundnut 






> maize 


Potassium efficient crops order : Groundnut > Maize > Jute > Summer rice > Kharif rice > 
Potato 

Cotton planted in finger millet stubbles benefits by 20 to 30 kg N/ha due to decomposition of 
stubbles. 

Farming system Reserch (FSR) concept was developed in 1970. 

Livestorck is best complementary enterprise with cropping. 

Poultry meat accounts for 27% of total meat consumed world wide 

To meet nutritional requirement the per capita consumption estimated at 180 eggs, 9kg, meat / 
year. 

Average global consumption of egg is 120 egg /yr. India 35 eggs/yr 
Production potential of duck is about 130-140 eggs / bird / year 
Negeshwari breed of Duck 
Mating ratio of duck poultry 1:7. 

Meat of pig is called as pork. 

Hpney - 3500 cal /kg energy pH : 3.2 - 4.2. 

Wine prepared from honey is called as Mead 

Aquaculture : Species of Fishes : Catla, Rohu, Common carp, Silver carp, Grass carp (feed 
on aquatic plants) 

Sericulture : Keeping of silk moths and their larvae for production of silk is called as sericulture. 
Total area under mulbery is 240 thousand hectare in country. 

Karnataka is major silk producing state in India 
The ideal temperature for sericulture is 21.2 D C. 

Morriculture : Cultivation of mulbery plants is called morriculture. 

Yield of mulbery leaves is 30-40 t / ha year. 

Dry slurry of Biogas contains about 1.8.% N, 1.10 % P and 1.50% K. 

Organic Farming : The production system in which, avoids or largely excludes the use of 
syntheticaly compounded fertilizers, pesticides, growth regulator and livestok feed addivities. 

LISA - Low input sustainable Agriculture. 

Factors most important for better growth of plants : 

1) Soil: 45% 2) Organic matter-5% 3) Water: 25% 4)Air-25% 

In medium soil content : 1) organic carbon: 0.41 to 0.60% 2) N - 281 - 420 kg/ha. 

3) P = 14-20 Kg/ha. 4) K = 151-200 kg / ha. 

Organic Farming is backbone of a sustainable agriculture. 

In India 141.2 M.T. starws available and from that, contribute about 0.7, 0.84 & 2.1 M.T. of N,P,K 
available respectively. 

Fresh sugarcane trash contains 0.36% N with wide C:N ratio of 122:1. 

The composted trash contains N -1.09% with reduced C:N ratio 20:1. 






Vermicompost contains : 1.60% N, 5.04%*P & 0.80% K, 

The C:N ratio of vermicompost (1:6) much lower than the FYM (1:30) 

Press Mud Cake is used for reclemation of saline and sodic soil also increase soil fertility. 

In India the total muncipal refuse is about 12 M.T. / annum containing 0.5% N, 0.3% P & 0.3% K 
Cereal straw residues contain about 0.5% N, 0.6% P & 1.%% K 
Iri Rice husk contains 0.3% N, 0.2% P & 0.3% K 
N Fixing bacteria : Azotobactor,Azospirillum, Azola, BGA, Rlizobium. 

PSB (Phosphorous solubilizing Bacteria ): Bacilus, Pseudomonas, Aspergillus, Penecilium, 
Mycorrhiza etc. 

Green mannuring crop : Sun hemp 50-60 kg N/ha, Dhencha 130kg N/ha, Glyricidia 3%N, 
Agroforestry is considered as an alternate land use system for the waste land development. 

Leuccana is very fast growing tree and known to fix about 200kg N/ha, 

Maximum protection is obtained when wind breaks are planted in right angle to the direction of 
wind. 

Beating up or refilling : In case seedlings mortality is high the plants are replaced with healthy 
seedlings this operation is called replacement of causalty or Beating up or refilling. 

NWDB : National wasteland development board. 

Zaid crop : Crop grown from February to May are called as zaid crops. 

Cropping scheme : The plan according to which crops are grown on individual plots of farm with 
object getting maximum return from each crop without impairing the fertility of soil. 

jCalendar of operation : A graphic or tabular representation, showing the kinds of farm opera¬ 
tions to be performed during the season and specified time unit limits within which work must 
done. 

Photo - Phillic plant (Heliophytes) : Crop can not grow without direct sunlight -eg. Tomato, 
Sunflower. 

Photophobic Plants (Sciophytes): Plants can grow well in shady place, eg. Arum Moss, Algale. 

Photo - neutral plants : Plants can grow equally in much or less light eg. Raddish, Spinach 

Sustainable Agriculture: It is form of agril aimed at meeting the needs of the present generation 
without endangering the resource base of fulture generation. 

In 1980, We Jakshon using term sustainable agriculture. 

The sustainable agril. movement started in 1980. 

Sustainable agriculture is also known as Eco Farming or Organic Farming or Natural Farming 
(Japan) or Permaculture (Australia) 

Fukuvoka : Father of Natural forming (Japan). Book : One straw revolution. 

Salt tolerence crop : Artiplex, Laptochloa. 

For every 1 molecafeof chlorine from Chloro fluro carbon, about 1,00,0000 molecules of Ozone 
are removed from ozone layer. 

For annual crops the recommonded size of compartment in 40m 2 in black soil. 

l 

Planting seeds on the side of ridge helps in better germination than top of ridge. 






Peter Decresezi: Father of Agronomy, Write book Opus Ruralium Kamo Daram. 

Jethro full : Father of tillage, Write book Horse Hoeing Husbandary. 

The word weed and Zero tillage were firstly used by him. 

ICAR : Extablished on 23 rd May 19291, First president was NId. Habibullah. 

Dr. B.P. Pal: First director general of ICAR (1966) 

Pantnagar: First Agricultural University Established in 1960 India. 

India there are 30 state Agricultural Universities & one central Agricultural University. 

CIWIMYT: Centro International De Majo Meto De Maize YTrigo (Internatiuional Centre for 
Maize & Wheat Improvement) at Mexico in 1966. 

Gren revolution : Food grain production White revolution : Milk Production 

Blue revolution : Fishery production Silver revolution : Eggs & Poultry production 

Round revolution : Potato production 

Brown Revolution : Biomass & Fertilizer production. 

Suitable Crop rotation is the key of modern scientific agriculture. 

Cropping Intensity of India is about 135.10% (2008) 

Scientific study of mixed cropping was , first done by La - Flitze (1928) 

Paira ( Bihar & West Bengo!) or Utera (Madhya Pradesh) cropping is examples of relay crop¬ 
ping. 

Econoic Yield (e.g. Grain) . sink , nn 

Harvest index (HI) = 7:—, v . j-:- 7 —r"7T- 

v ' Biological Yield(e.g .grain + straw) Source 

(Cardinal temperature for Rice is 30-32°C. 

In Rice, Hull = Lemma + Palea together. 

Hulling percentage in rice : 70-75% 

Dr. T.T. Chang brought T.N.-1, Dee-geo-woo-gen & I- geo-tze from Taiwan to IRR! Manila, 
Philipines. 

1R - 8 was evolved by breeder Henry M. Beachell at IRRI Manila. 

1R - 8 = Dee-geo- woo-gen x peta (from Indonesia). 

1R -8 was introducted in India in 1966 & it out yieled T.N.-1. 

Jaya is first rice variety developed under Indian Rice Programme. 

Jaya = TIM - 1 (from Taiwan) x T-144 (Indian variety), evolved by Dr. Shastry. 

Jaya outyielded TN-1 and I.R. 8 and hence called Miracle Rice in India. 

Padma reverese cross product of parent of Jaya. i.e. Padma = T-141 x TN-1 
Jagannath - Mutant variety of T-141 

Pusa Basmati - 1 : worlds first high yielding dwarf variety under quality rice has been developed 




by IARI through convergent breeding. ■ 

(Vlaxmimum rice exporter - 1) Thailand (4 M.T.) 2) U.S.A. (2.4 MT) 

India at the 5 th position 

Highest productivity of Rice - Japan ( 59 q/iha), In India - 18.5 q/ha. 

In Dapog method seedling become ready for transplanting on 12 th day. 

Triticum aestivam is called as common bread wheat , evolved by N.E. Bouriog. 

Harvest Index of wheat is - 40 - 45 %. 

Norin - Dwarfing Gene was isolated from Norm series of wheat variety in Japan. 

Lerma - Rajo- 64 & Sonora -.64 release for general cultivation in 1965 brought the Green 
revolution (In wheat). 

Grain : Straw ratio of Mexican Wheat - 1:1.5], In new plant type cereal - 1:1 
Maize protein is called Zein S dificient in Tryptophane & Lycine. 

Idea of Hybrid Maize was first conceived by E.M. East & G.H Shull in 1910 as single cross 
technique 

Double Cross Technique For hybrid seed production by D.F. Johnes. 

Top cross varieties of Maize Ganga 2 & High starch. 

Amber Variety of maize having highest yield potential 55 q/ha. 

Opaque 2 Composites Lysine rich composites (10-11 % Protein & 3.5-4 % Lysine) are 
Protina, Shakti, & Rattan released in 1971, such varities are called Opaque -2 composities. 

Jowar is poor in Lysine but rich in Leucine. 

First sorghum hybrid in 1964 CSH-1 (95-100 days) (CSH = Cordinated Hybrid Sorghum) 

Most important male sterile variety of Jawar: Combine Kafir - 60 ( CK - 60) 

First hybrid in Bajara HB -i (HB = Hybrid Bajara) released in 1965. 

HB-1 - Tift -23A (Male sterile) x Bil 3B. 

H8-4 - First hybrid of Bajara by using local male parent. 

Kharif pulses 2n=22, Except Horsegram (Kulthi) (2n=24) 

Rabi pulses 2n =14 (Lentil, Pea, Lathyras), except chick pea (2n=16) 

Guar Legume crop used for gum manufacturing contains 30 % gum. 

Chaffa :- First variety, having medium size grain & early maturity (105-110 day) 

Shelling percentage in pea : 49 %. 

Harvest index of Arhar (Tur) was : 19 % (very low), earliest variety : Prabhat 
Soybean is called as wonder crop and meat for the poor 

Linoleic acid in Soybean = 56 - 60%, in Sunflower: 64 %, in Safflower = 78 % (Highest) 

Due to presence of enzyme Lipoxidase soybean is not used for dal which produces off flavour. 
Requirement of oil seed (oil) = 38 gm/capitalfday. 

Shelling percentage in groundnut: 70 % * Incake :- 7-8 %N , 45 % Oil 

TEMPO Techonology Mission on Pulses & Oilseeds 







In Groundnut Bunch type has no dormancy period e.g.- JL-24. 

Pungency of Rapseed & Mustard is due to isothiocynate and harvest index is - 25 %. 

Pusa Jay Kisan {Bio- 902)First variety of Brassica jurtcea in world. Through somatic 
hybridization developed by Dr. V,L. Chopra at ICG B New Delhi. 

Oil cakes and protien %__ 


Sr. 

Oil Cake 

Protien % 

1. 

Sunflower: 

40-44 % 

2. 

Safflower: 

40-55 % 

3. 

Linseed cake: 

36 % (Most favourable cattle feed) 

4. 

Seasamum cake . 

37-38% 

5. 

Groundnut cake: 

45-48 % 

6. 

Cotton cake: 

43% 


One bale for cotton = 170 kg of cotton, for Jute :-180 kg of Jute. 

Seed cotton : seed + lint 

Cotton seed : Seed after removing lint. 

Topping : Removal of terminal point (growing) once from each plant at height of 1-1.2 m (80-90 
DAS) in cotton. 

Square : Appearence of flower bud in the cotton. 

Long out growth forms staple or lint while shorter out growth forms fuzz in cotton. 

One seed has 60,000 to 80,000 fibres. 

Hybrid -4 : First commercial hybrid cotton of the world developed by Dr. C.T. Patel in 1970 at 
Gujrat Agricultural University at Anand. H - 4 : Gujrat 67 x American nectoriless. 

Hybrid -6, Savita, Surya Intraspecific hybrid. (G. hilsutum x G hirsutum). 

Varlaxmi , DC-32, CCHB -213 : Interspecific hybrid ( G. hilsutumXG. barbadence) 

Honey bees are principle pollinators in cotton. 

Bad opening of balls is known as Tirak due to growing cotton in saline soil. 

Staple length : Measured by balls sledge sorter, Bear sorter & fibra graph. 

Micronaire : Instrument to measure fineness. 

Micronaire Averaga weight of fibre in micrograms. 

Very fine weight of fiber < 3.0 microgram, fine average weight is 3.0 - 3.9 microgram. 

Fibre strength - Fibre is very strong when breaking point is more than 95 kg/sq.cm., 
Stelometer - used for measurement of strength. 

Ginning percentage - It is 24-43% in different cotton. 

Weight of Lint 

Ginning percentage = -x 100 

Weight of seed cotton taken for ginning. 

Weight of 100 seed x Ginning percentage 

Lint Index = ---x 100 

100 - Ginning percentage. 
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* jMaturity of fibre is judged by Arealometef. 

* in jute leaf is in bitter taste due to corchorin. 

* The extraction of fibre in Jute done by beat -break - Jerk Method. 

* In partha method of sugarcane planting 3 budded sets are planted at an angle of 45° on ridges, 
leaving at least one bud above the soil. 

* The spray of Balsario chemical @ 4.5 kg/ha in 100 liter of water mature the cane earlier 6-8 
weeks. 

* At maturity sugarcane Brix schachrometer I Hand refractrometer reading 16-18 %. 

* The extraction of sugar from sugar beet is by Diffusion process. 

* Sugarbeet provides 40 % of the world sugar. 

* Nicotine is mainly produced in plant roots & is carried out through stem to leaves where it is 
stored. 

* Bidi tobacco reaserch station is at Anand release varieties Anand -119, Anand -2. 

* The main aim of topping and desuckering in tobacco is to divert energy and nutrients from .. 
flower head to leaves. 

* In India 54 % of holding is less than one hectare. 

* In river, larger drainage area is called river basin. 

* The term water harvesting was first time used by Myers. 

* Water borne asphalt emulsion are much effective in controlling the seepage losses. 

* Jalshakti - A chemical which when applied in soil, improves the areation, inflitration and 
water holding capacity of the soil. 

* Wind break reduces the wind speed upto 60-80 % on leeward side. 

* In the groundnut weeds like Celosia argentia & Amaranthus viridis caused shaddirtg effect 
[and interfere in harvesting of light. 

* Amaranthus hybridus reduces the photon flux density by 90 % reaching the cotton canopy at 
mid day. 

* Exudates of roots of Wild Oat at 2 & 4 leaf stage are toxic to wheat crop. 

* The critical period of crop weed competition is arround 30 days. 

* Karnataka declared Parthnium histerophorus as Noxious weed. 

* Bushing cultivation - Ploughing of field in standing crops to control weeds and reduce over 
crowding. 

* Stale seed bed Technique - Weeds are allowed to germinate by wetting or rain and they are 
tilled before sowing. 

* Before release of bioagent for weed controlling starvation tests are conducted regarding the 
safety on non-target flora in that area. 

* In Australia : Lantana camara was controlled by two beetles viz. Octotoma scabripennis & 
Vroplata giraldis. 

* In Argentina to control Opuntia Cactoblastis cactorum & pactylopius opuntia (from USA) were 
used. 

Maximum herbicide used in Tea & Coffee because there only way to use herbicides. 





* 2 5 4 - D (2, 4 - Dichloro phenoxy acetic acid) discovered on (USA) 1944 & used 1946 in India. 

* MCPA- 2 Methyl 4 Chlorophenoxy acetic acid. 

* National Reaserch centre for weed science at Jabalpur. 

* First Director - Dr. Vishnu Mohan Bhan. 

* infiltration occurs in unsaturated soil. 

* pF value - This value first time introduced & defined Schofield (1935). 

* it is defined as the logaritham to the base 10 of the base 10 of numerical value of negative 
pressure of the soil moisture expressed in cm. of water. 

* it used to measure force with which water is retained in capillary or soil. 

* Higher the clay content of a soil higher its hygroscopic coefficient. 

4 The Gypsum block or plaster of paris resistance units first prepared by Bouyoucos and Mick 
(1940) design on wheat stone bridge principle . 

* Lysimeters permit the specific measument of evapotranspiration, rain fall & water uptake by 
plants. 

* V notch weir is commonly used to measure "small & medium size stream. 

* In drip irrigation system discharge rate per driper is generally 1-4 lit/hour. 

* in drip irrigation system saves 50 - 70% of water. 

* The Sprinkler irrigation system rate of water delivary is more than 1000 lit./ hr. & Operates > 

2.5 Bar & through water at distance > 10 m. 

* Pudding Irrigation before sowing of crop is known as pudding. 

* Wind velocity high during July and August. 

4 Bright sunshine during January and February, lowest sunshine during August. 

Humidity is high during July & September and low in February to May. 

■' Maximum temperature exceeds 38°C to 41 °C during late April & Early in May. • 

Minimum temperature recorded during December. 

” Break : a period receiving less than 15 mm rainfall in consecutive weeks upto the normal 
rainfall during week being more than 5 mm. 

* Contour bunding is carried where the land having slope is 6 %. 

* Graded bund are useful to area having medium to high rainfall to avoid the water logging. 

* intercropping acts as insurance against failure of crops in abnormal year. 

* Sequence cropping is only in Time dimension. 

* Van Mahostav was proposed by National waste land Development board. 

* Nursary prepared for plantation with the ratio of 3:1:1 soil : Sand : FYM 

4 Organic forming publications of J.L. Rodale in USA., Lady Eve Baltour in England and Sir 
Albert Howard in India. 

* SFOAM : international Fedration OrganicAgriculture Movement. 

* Maharashtra - leading in organic horticulture,West Bengal in organic Tea , Uttaranchal in 
organic Medicianl plants. 

4 Permaculture : in Australia. * Natural farming / Nature farming : Japan 







* Mosanobu fukuoka : Father of Natural farming (Japan). 

* Directorate of cropping system research is located at Modipurum. 

* Dead furrow is in and in method of ploughing while back furrow is associated with out and 
out type method of ploughing. 

* Kenny impliment used for levelling operation. 

* Agronomist is a co-ordinator of different subject matter specialist 

* Japanese Hoe & Karjat Hoe are used for Hoeing in Paddy while Akola hoe is used for hoeing 
in cotton. 

* Seed multiplication ratio 

1) Chickpea 2) Wheat: 1:20 3)Potato:1:4 

4) Goundnut :1:8 5) Paddy: 1:80 6) Bajara 1 :200 

7) Rapessed, Red gram. Hybrid Mazie, Sorghum & Jute : 1:100. 





ELEMENTS OF OENETICS 


William Bateson - Coin the term genetics for study of principles of heridity and variation. 
Genetics - Greek word means to grow. 

Lamarks Theory of Acquired Characters (1744-1829) Lamarki<*sm. 

Darwins - Theory of Natural selection (1809-1820) i.e. Theory of Pangenesis. 

Gragor Mendel - Father of Genetics, was born on 22 nd July 1822 in Silesia (Austria). 

His experiments on plant hybridization. 

Garden pea (Pisum sativam) 2n =14 Chromosomes, 7 pair contrasting characters. 

Shleiden and Schwann - Cell theory (1838 -39). 

Epigenesis Theary by Wolf. 

Weismanns - Theory of germ plasm. 

Performation Theory : Swammerdam & Bonet. 

Cell Linkage Theory : Virchow. 

Contribution of Scientists - 

1) Robert Hooke (1665) - Described cell for first time. % c&rr> f> e*\r> d *n\ 

2) Robert brown (1833) - Describe Nucleus for first time. 

3) Hugo de Mohi (1 846) - Cytoplasm made up of living things called protoplasm. 

4) Hertwing & Strausberger - Discovered the chromosome singly, Nucleus - basis of herdity 
& fertilization in plant and animals. 

’ ’5) Fiemming (1882) - Studied mitosis for first time & proposed this term. 

6) Van Benden (1883) - Studied meiosis for first time. 

Farmer & Moore propose term meiosis in 1905_. 

7) Waldyar (1888) - Coin the term chromosome (Chroma - colour, Soma : body). 

8) De Vries (1901) - Discovered mutation for first time, mutation theary. 

9) C.B. Me Clung - Describe sex chromosomes in 1902. 

10) Johannsen (1909) - Used the word gene for first time, also genotype, phenotype, pureline. 

11) Nelsson Elbe (1908-09) - Put fourth Multiple Factor Hypothesis. 

12) T.H. Morgan - Studied sex linkage in Drossophila. 

13) H.J. Muller & Stadier - X - Rays could be used to induce mutation. 

kill 4 /njat7J2. 

14) Beadle & Tatam - One gene one enzyme hypothesis. 

15) Beadle, Tatum and Lederberg (1958) - Received Nobel Prize in Biology and Medicine 
contribution in physiological genetics. 

16) Watson & Crick (1962) - Nobel Prize for double healical structure of DNA. 

17) Ochoa & Kornberg (1959) - Nobel Prize for study in Invitro synthesis of Nucleic acid. 
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18) Hulley, Khorana & Nirenberg (1968) - Noble prize depicting genetic code and synthe¬ 
sized gene artificially in Laboratory in Test tube. ' 

Eugenics - Genetic branch which deals with improvement and betterment of mankind. 

Genetics in India started in 1905-06 at Pusa Bihar. 

Cell - Derived from greek word Kytos - empty space, Hallow space, 

Cell is smallest mass of cytoplasm having capabilities of energy transformation, biosynthesis and 
self reproduction. 

Cell content - 

A) Living - Cytoplasm, Plastids (Chloroplast), Golgi bodies, Centrosome, Nucleus, Chondrisome. 

B) Non- Living - Chromoplasts, Vacuoles, Cell sap and Cell wall. 

Karyolymph -lit is also called as Nucl ear sap which is viscus, non staining, granular, colourless 
fluid inside the nuclear membrane. 

Types of chromosomes - 

1) Median / Metacentric - Centromere present in centre of chromosomes, two arms equal in 
length, chromosome show ‘ v ’ shape during anaphase. 

2) Sub Median / Sub Metacentric - Arms are unequal in length, centromeres are some dis¬ 
tance away from middle point, chromosome show ‘L’ shape in anaphase. 

3) Sub - Terminal / Acrocentric - Centromere is near the end of chromosome, hence one arm 
incompletly absent. It is rod shaped in anaphase. 

4) Terminal / Telocentric :- One arm is completly absent. 

In Human (2n =46), * Drasophila (2n=8), * Ascaris worm ( 2n=2) 

Adult man has 10 u cells at matarity. 

Devision of Nucleas is called Karyokiness. 

Devision of Cytoplasm is called Cytokinesis. 

in animal cell Cytokinesis by constriction while in plant cell it done by cell plate formation. 

Astral Mitosis - Lower plants and animal astra l rays i.e. spindle fibre originate from centrioles 
present at the pole is called astral mitosis. 

Anastral Mitosis - In higher plants i n which centrioles are absent i.e. Astral rays do not form is 
called anastral mitosis. 

Mitosis It is process in which each of the chromosomes, principle constituents of neucleus, 
undergoes a longitudinal doubling and then seperating into two identical groups & formnq two, 
daughter cells which are resembling to each other as well as parent cell quantitatively or qualita¬ 
tively. 

1) Resting phase - cell not devided period between two division cyles. 

G1 - Resting phase ( Pre DNA synthesis phase) 

In this phase chromosomal duplication takes place. 

S - DNA synthesis phase. 

G2 - Post DNA sythesis phase. 

2) Prophase - Chromosome longitudinally split up, except centromere, giving rise to identical 
(sister) chromatids. Chromatids some times twised called as relational coiling, nucleolus & 
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Nuclear membrane disappear at late prophase. 

3) Meta phase - Formation of spindle fibre, disappearance of nucleolus & nuclear membrane. 

It is used for examination of Individual chromosomes. 

It is also used for confirming chromosome number of -pellicular species of plant or animal. 

4) Anaphase - Centromere devides and sister chromatids / doughter chromosomes seperate 
from each other and move towards opposite poles. 

5) Telophase - Two groups of chromosomes reach at opposite poles and reorganise into two 
nuclei, spindle fibre degenerate, nuclear membrane and nucleolus reappear. 

6) Cytokinesis - Division of cytoplasm. It absent in algae and fungi. 

II) MEIOSIS - It is a specilized type of nuclear division which brings about reduction in chromo¬ 
some numbe r of egg and sperm to half of other cells. 

It found in sexual organs i .e. Anther &' Ovary (in plants) & Testies & Ovaries (Animals) hence it is 
calle d Maturation division . 

Reduction division - There is reduction in chromosome number at the end of first division hence 
it is known as reduction division. 

Meiosis - I 

1) Prophase -1 

a) Leptotene / Leptonema Chromosome appears extremely thin long & slender threads. 

b) Zygotene / zygonema - Pairing of homologous chromobomes i.e. Synapsis occurs. 

The process of pairing of homologous chromosomes is called Synapsis. 

c) Pachyt ene - The pairing is brought about in a zipper like fashion & its completed. The paired 
chromosomes are called Bivalent. 

This stage is also called as four strand stage due to formation of four chromatids. 

The chaismata are formed dueto twi'stihg & coiling in this stage. 

During Late Stage, non sister chromatides may break & then reunite with each other by process 
of crossing over. 

d) Dipiofene / Diplonema - Chromosomes remain together at certain points or chaismata. 

e) Dikinesis - Terminaiization of chromosomes takes place, chasmata becomes loose, Nucleo¬ 
lus & nuclear membrane starts disappearing. 

2) Metaphase I : Complete disappearence of nuclear membrane & nucleolus development of 
Spindle Fibres. 

3) Anaphase I : - Homologus chromosomes each consisting two chromatids move towards op¬ 
posite poles, reduction in chromosome number form diploid (2n) to haploid (n). 

4) Telophase I: Two groups are formed in each poles. Chromosome get uncoiled, reappearence 
of nuclear membrane and nucleolus, two doughter cells each reconstitute ‘n’ chromosomes. 

II) Meiosis II (Equitiorial division): 

a) Prophase II - Each of nucleus dyad chromosomes reappear, nucleolus & nuclear membrane 
disappear. 

b) Metaphase II : Spindle Fibres developed at right ange to first division and are attached to 
centromere. 
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* c) Anaphase I!: The centromere of each chromosomes with their in each cell devides forming 
two doughter chromosomes. 

* d) Telophase i! - Four doughter nuclei are formed from original micro / megasporocytes. Cytoki¬ 
nesis results in formation of four doughter cells. Each cell contains haploid (n) chromosomes 
and are dissimilar with each other as well as parent i.e, original cell. 

* Apomixis : in this type, seeds are formed & embroyo is developed without Fertilization. 

* Apospory : The embryo is developed from nucellus or integument. 

* Parthenogenesis : embryo directly developed f rom egg cell without fertilization. 

* Apogamy : Embryo develops from haploid nuclei other than egg cell i.e. synergids or antipodal 
cells. 

* Isogamy : Union of two similar gametes is called isogamy or conjugation. 

* Heterogamy. : Union of two dissimilar gametes is called heterog amy or syn gamy. 

* A typical flower consist of four whorls viz. Calyx, Corolla, Androecium and Gynoecium. 

* 1. Sporophytic genereation : develops from zygote and ends in production of spore. 

* 2. Gametophytic generation : develops from spores and ends in production of gametes, 

* Sporogenesis : Process of production of spores, in Male : Micro sporogensis Female : Mega 
sporogenesis. 

* Stamen / Microsporophyl! : Ma le Sexual organ, Microsporangium : anther. 

* It/licrosporangia : Each anther contains four cavities called microsporangia. 

* Inside thre microsporangia microspores or poliemgrains develops. 

* C arpel / Megasporophyli : Female sexual organ, single layer of nutritive ceil called ta patum. 

* Mega sporagium : Ovary, Megasporocyst : Megaspore mother cell. 

* Gametogensis : Process of production of gametes. 

* In Megagametophyte eight nuclei are developed. 

* Low of segregation : When a pair of allels brought together in FI (hybrid) they remin together, 
without blending or mixing or affecting each other and they separate complete & pure during 
formation of gametes formed by a hybrid and move the respective individuals in the offsprings of 
hybrid. 

* Gene: An inherited factor that determin es biological characte rs of an organism is called as gene. 

* Gene is functional unit o f Heridity. 

* Allele / Allelomorph : An alternative for m of same gene & are situated at the same locus of 
homozygous chromosomes is called allele. 

Union of two simillar gametes containing identical genes at perticulr locus is called homozygote. 
(They are True breed). 

Union of two dissimillar gametes containing non identical genes, is called Heterozygote, (They are 
not true breed). 

* Genotype : Genetical constitution or makeup or heridity of an organsim is called as genotype. 
Phenotype : It is external apearance or visible characters of an organism 

Monohybrid ratio of law of segregation : 1) Genolypic ratio : 1RR : 2RR :'i rr 


2) Phenotypic ratio : 3 Red : 1 White. 









* Complete dominance : FI simillar to parents (Monqhybrid ratio : 3 :1 in F 2 ) 

* Incomplete dominance: Both phenotypic & genotypic ratio are same. i.e. 1:2:1 : F 1 Intermidiate 
to parent (Monohybrid ratio: 1:2:1 in F 2 ) 

* Back cross : Cross of individual (F,) with two parents either any one. 

* Test cross : Cross made between F, and recessive parents. 

* Test cross is always back cross but back cross may not be test cross. 

* Law of Independent Assortment: When two or more pairs of independent alleles are brought 
together into hybrid (F t ), They exhibit independent dominent effect. At the time of formation of 
gametes, the law of segregation operates but the factors assort themselves independently at 
randomely & freely. 

* Dihybrsd ratio: Ratio with selfing of F, (Two Characters 9:3:3:1) 

* Trihybrid ratio‘.27:9:9:9:3:3:3:1 

* Interaction of gene: It.is phenomenon in which two or more pairs of non allelic genes affect the 
same characters. 

1) Complimentary factor: 9:7 (Duplicate recessive) 

2) Supplimentary factor: 9:3:4 (Dominance) 

3) Epistatic: 12:3:1 (Masking) 

4) inhibitory factor: 13:3 

5) Additive factor: 9:6:1 

6) Duplicate factor: 15:1 

* Coupling: Condition in which two dominant genes tended to enter the gamete together in greater 
number than random proportion is called coupling (ciss) 

* Repulsion ; Tendency for one dominant and one recessive gene to enter the gametes in the 

' greater proportion is called repulsion (al so called trans) _ 

* Coupling and repultion are two aspects of a single phenomenon called as linkage. 

* Linkage : The tendency of a genes in the same chromosomes or linkage group to enter the 
gametes in groups and pass on next generation, 

* Types of linkage : 

1) Complete linkage : Two or more genes are inherited together in the same linkage group for 
two or more generations are called complete linkage e.g. Male drosophilla. 

2} Incomplete linkage : Linked gene do ndt stay together because non sister chromatids of 
homologous chromosome may exchange segment by crossing over and thus recombinants are 
produced. 

* linkage value: The degree of intensity with which two genes are linked together is called linkage 
value. 

* Linkage value can be calcalated by F 2 frequency or test cross data in %. 

* Crossing over : Mechansim of recombination of genes due to interchange of corresponding 
chromosomal segment between non sister chromatids of homologous chromosomes. 

* Mechanisms of crossing over: 

1) Jenssen's partial chaisma type theory. 
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2) fl3elling's copy choise theory. 

3) Darlington’ s breakage and reunion theory. 

* Types of crossing over: 

1) Single crossover 2) Double crossover 3) Multiple crossover 

* Transfusion: Process of introducing the blood of one person in to the body of the other person is 

called Transfusion. 

* Dr. Carl Landsteiner recognised A, B O Blood groups. 

* AB Blood groups was discovered in 1902 by Van Decasteilo & A Sturli. 

* ‘O’ Blood group : Universal doner. 

* AB Blood group : Universal acceptor. 

* Rhesus factor ( Rh antigen ) : Discovered in 1940 by Landstenier & Winner. From rabits 
immunized with blood of monkey Macaus rhesus. 

* Iso Alleles : When several alleles may exhibit themseleves within the same phenotypic range 
whether willd or mutant and express within same phenotypic range are called as iso aileles. 

* Psudoalleles : Closely linked genes at different loci are known as psudo alleles. 

* Xenia : Immediate effect of pollen on the endosperm due to phenomenon of double fertilization in 
seed plant e g. Maize. Metaxenia e.g. Cacurbit. 

* [Multiple factor hypothesis : This hypothesis assumed that a given quantitative character is 
control by a series of independent gene having additive & cummulative effects. 

* It is given by Nilsson Elhe (1908) 

* Plastids : The cytoplasm of plant contains minute bodies called as plastids. 

* Chloroplast: Certain plastids which contains chlorophyll is called as chloroplast. 

* Protenis - are synthesired in the Cytoplasm & Ribosomes. 

* DNA: Deoxy Ribonucleic Acid. 

* RNA: Ribonucleic Acid. 

* Components of Nucleotide : 

1) [Nitrogen confining base (Purines and Pyrimidines) 

2) D er, tose sugar (5 Carbon ) 

3) Phosphoric acid. 

* Structure of DNA: J.D. Watson & F.H.C. Crick (1953) proposed model & hypothesis for struc¬ 
ture of DNA. 

* DNA is constant part of Chromosomes which also present in chloroplasts and mitochondria 
1 A common form of DNA present in living organism is ‘B’ form. 

* The coiling of helix is right handed and full length of one spiral turn is 34°A w ith 10 base pairs. 

* T he helix h aving dia mmeter of 20 °A. 

* Chromosomal aberration : Gross morphological change in the structure of chromosome is 

called chromosomal aberration. " 7"' 

* It causes due to : 1) Delition or dificiencies, 2) Duplication - Affect single chromosomes. 

3) Inversion 4) Translocation -1,2 or more chromosomes. 









'* Endoplasmic Reticalum (ER): 

Smooth endoplasmic reticulum function : Production of lipid. 

Rough endoplasmic reticulum : protein & lipid synthesis. 

* Expressivity : degree of penetrance is known as expressivity. 

* One gene one polypeptide hypothesis by V. In gram. 

* Modifying genes : One group of genes which enhance or reduce the phenotypic effect of major 
gene. 

* Triplet codon was suggested by Gammow . 

* Total codons are 64 out of which 3 are anticodons. 

* Inversion : A chromosome segement contains a gene in sequence which is reverse of normal. 

* Forward Mutation : Change in wild type to mutant type. 

* Backword Mutation : Sex Chomosomes. 

* Criss-Cross Inheritance : Transfer of character from male to male through female nuclear en¬ 
velope lipoprcteineous in nature, double membrane with space in it. 

* Chromosome size is measured in mito tic met aphase & Shape measured in biotic anaphae. 

* Longest chromosome i n trillium. 

* Sister chromatids : Individual chromastids of single chromosome is called as sister chromatids. 

* Non sister chromatids : Chromatids of two homologus'chromosomes are called as nonsister 
chromatids. 

* Griffth’s experiment on Diplococcus pneumoniae explain transformation process and gave 

DNA as genetic material. 

* FrankeS - Conrat and Singer j RNA as genetic material in Tobbaco mosiac virus. 

* DNA has Ne gati ve charge 

* DNA can be denat ured by h eating it at 94°C . 

* Nucleoside : Sugar + Nitrogenous base, 

* Nucleotide : Nuclesoide + Phosphorous group. 

* Muton : Smallest unit of gene which can undergo mutation. 

* Recon : Smallest unit of gene which can undergo recognition. 

* Cistion : Unit of functin in the DNA system. 

* Purine : Adenine & Guinine. 

* Pyrimidine : Cytocine, Thimine (DNA), Uracil (RNA) 

* Term allele given by Batson jfnd Saunders^ 

* Multiple allele : More than two alleles of a single gene e.g. Blood group. 

* Adult man contain s 0.5 gm DNA. 

* Mendel’s ‘Principle of Genetics’ is known by the name ‘Mendelism’ 

* National cytology centre is looted at Pune where work on Animal cell & Propogation biotechnol¬ 
ogy is being carried out. 

* Process of double fertilization is discovered by Nauschin. 








jGam ete Selection was proposed by Stadler. 

Operon : A group of structural genes whose transcription is regulated by a set of regulator pro¬ 
moter and operator genes is known as operon. 

Operon moel of gene regulation i n E. coli wa s discovered by Jacob & IVIonod (1961). 

Gene located on Y Chromoso me : Holond ric. 

Jumping gene effect is found in Maize Discovered by Me Clintcck (1950). . 

‘B 1 Chromosomes are also known as supernumerary chromosomes. 


Sex chromosomes First discovered in Grass hopper b y Me Clung. / #) 79° 

Autosomes : Chromosomes other than sex chromosomes. 

{^Ro entgen ; discovered ‘X’ rayfirs t^ 

Kappa particles are found in paramoecium. 


Nerospora (Bread mould) used for Biological study (having 20 amino acids.) 
Genetic Balance Theary in Drosophilla^ C.B. Bridge. 






PRINCIPLES OF PLANT BREEDING 


* Plant breeding : It is an applied branch of botany dealing with improvement of agricultural crops. 
OR Frankel (1958) defined as Genetic adjustment of plants to the service of man. 

* Contribution of Scientist: 

Dr. T. Venkatraman ; Father of Indian Plant Breeding. (Agril at Glance) 

* 1. Camerarius : Established the sex in plants for first time in 1^94. 

* 2. Thomas Fairchild : First artificial plant hybrid (1717) Sweet William x Carnation 

* Hybrid famous as “Fairchild’s Mule” 

* 3. Joseph Koelreuter (1760-66): Systemic study of hybridization in Tobacco. 

* 4. Thomas Knight : First man to use artifical hybridization in f ruit cron to develop several fruit 
Varieties. 

* 5. Le Couteur & Patric Shireff (1840): Indiv idual plant selection and progeny test to develope 
some useful cerea l varieties. 

* 6. Vilmorin (1856) : Further developed Progeny Test in imporvement of suga rbeet, 

* 7. Nilson & his associates : developed individual plant selection method. 

* 8. Johanssen : Proposed the pure line theary for individual plant selection. 

* 9. G.H. Shull : He developed the single cross hybrid in maize for first time. 
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* 10. Donald Jones (1918) Idea of double cross. 

* 11. Hayes & Garber (1919): Suggest possibility of utilization of synthetic varities in maize. 

* 12. Rhodes : recorded male ste rlity in maize for first time (1933). 

* 13. Davis (1927): Used “Top cross” for first time. 

* 14. Hull (1945): Sugessted recurrent selection. 

* 15. Jenson (1952) Put fourth the idea of Multiline varieties. 

* 16. Borlaug (1953): Developed Multiline varieties to control rust resistance in wheat. 

* 17. Maheswari & Gunah (1964): Produce haploid plants ‘invitro’ from pollen grain o f Datura . 

* 18. Yuvan long ping (1976 ): Male sterility in rice for the first time in China and produced firist 
hybrid rice in 1981, called as Father of Hybrid Rice. 

* Lutz : Gigas mutant of Oxithera lamarkina (Autoteraploid). 


* Plant breeding in India ; 



Scientist 

Crop 


Scientist 

Crop 

1) 

Venkatraman 

Sugarcane 

6) 

Bosisen, Palwal &Dhawan 

Maize 

2) 

Ramiah 

Rice 

7) 

Dr. N.GiP. Rao 

Sorghum 

3) 

Ramdhan Singh 

Wheat 

8) 

Dr.Athwal 

Bajara 


& B.P. Pal 


9) 

Dr. Ms Swaminathan 

Mutation breeding 

4) 

Pushkarnath 

Potato 

10) 

Dr. Norman Borlaug 

Mexican dwarf 

5) 

Dharmapal Singh 

Oilseeds . 



Wheat Varieties. 
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* Variation : It is difference observed among the organism related by common descendent. 

* Oiigogenes : Some characteres are generally govern by one or few genes with large easily 
detectable effect are known as oiigogenes. 

* Qualitative characters: The characters producted by oiigogenes is called as qualitative charac¬ 
ters.. 

* Polygenes : The Characters are govern by several genes with small individual effect is called 
polygenes. 

* Quantitative Chracters : Characters Produced by polygenes is known as quantitative charac¬ 
ters. 

* Segregation : At the time of gamete formation, the two alleles present in the F 1 seperate and 
pass into different gametes is called segregation. 

* Progeny Test : The determination of genotype or genotypic value of a plant by studying the 
progeny produced by it is known as progeny test. 

* Pleiotropy : Phenomenon of single major gene affecting more than one character is'called as 

pieiotropy. * 

* About 10 generations are required to produce isogenic lines. 

* Penetrance : The ability of gene to express itsel f in the individuals carring it in the appropriate 
genotype. 

* Expressivity: The ability of gene to express itself uniformly in all the individuals that carry it. 

* Threshhold characters: Characters whose development depends upon a specific environment 
are known as threshold characters. 

* Modifying genes : The genes modify the effect of other gene is called as modifying genes. 

* Phenotype is result of a joint action of genotype and environment. 

* Germplasm : The sum of total heriditary material or genes present in a species is known as 
germplasm of that species. 

* Gene bank : Collection of germ plasm is known as gene bank. 

* Genetic errosion : The gradual loss of variability in the cultivated forms and in their wlid relatives 
is reffered as genetic errosion. 

* List of important Germplasm collection. 

1. institue of plant industry Leningard (1,60,000 entries of crop plants) 

2. Royal Botanical Garden Kew, England (45,000 entries) 

3. Beltsville, USA - Germplasm collection of small grain crops. 

* 4. World collection of some crops : 

i) Sugarance : Cana! point Florida, USA & Sugarcane Breeding Institute, Coimbtore 
(2800 entries) 

ii) Groundnut: Bombay, Senegal (Africa) 

iii) Potato : Cambridge, U.K. & Wisconsin, USA. 

iv) Annual new world cotton : NearTashkend, USSR. 

v) Cofee : Ethiopia (Africa) 

vi) Sweet Potato: New Zealand. 




* j5.- National Bureau of plant Genetic Resources (NBPGRj), New Delhi. 

* 6. International Rice Research Institute (1RR1), Los Venos, Phillipines (42,000 rice strains) & 
Central Rice Reaserch Institute, cuttak (>15000 entries) 

* National Germplasm Depository : NBPGR has developed cold storage facilities for germplasm 
maintenance this is known as national germplasm depository. 

* Internatioal gene bank for Barley is at USA. 

* Ge ne Santuries : it is an area of diversity protected from human interference, eg. Gene Sancturies 
j n Meghala y a for: Citrus, & In the North - Eastern region for Musa, Citrus, Oryza, Saccharam & 
Iviangifera. 

* N.i. Vavilow : Primary & secondary centres of origin, Law of homologous series in variation. 

* Main / Primary centres of origin - 

1) China centres of origin - Mountaineous region of central and western China, eg. Soybean, 
Raddish, Brassica, Brinjal, Buckwheat, Pears, Peaches, Apricot, Plums and Orange etc. 

2) Hindustan centre of origin-Includes Burma, Assam, Malaya, Java, Sumatra, and Phillipines. 
eg. Rice, Tur, Gram, Cowpea, Cucumber, Sugarcane, Cotton, Mango, Orange, Sourlime, Coco¬ 
nut, Banana, Turmeric, etc. 

3) Central Asia Centres of origin - North- West India, Afganistan, Tajikistan, Uzbekistan. 

* Also called Afganistan centre of origin e.g. Wheat, Pea, Broad bean, Mung, Linseed, Sesame, 
Safflower, Cotton, Carrot, Onion, Garlic, Grape , Apple , Almond etc. 

4) Asia minor centre of origion - Aiso known as Near Eastern or Persian Centre of origin, 
includes Asia minor, Transcaucasia, Iran, Turkmenistan, e.g. Alfalfa, Carrot, Cabage , Fig, Pome¬ 
granate and Apple etc. 

5) The Sub Mediterrian centre of origin e.g. Wheat , Barley, Chickpea, Cabbage, Onion, 
Mustard, Garlic and Beet etc. 

6) Abbyssinian centre of origin - Includes Ethiopia e.g. Barley, Jowar, Bajara, Gram, Linseed, 
Safflower, Castor, Coffee and Okra etc. 

7) Central American Centres of origin - Includes South Mexico & Central America also known 
as Mexican centre of origin e.g. Maize, Rajmabean, Limabean, Pumpkin, Sweet potato, Chillies, 
Cotton, Papaya, Guava, Avacado. 

8) South American centres of origin Includes Peru, Bolvia, Colombia, Parts of Chile. Peru, 
Brazil & Paraguay, e.g. Potato , Maize, Limabean, Groundnut, Pineapple, Cotton .Tomato, Guava, 
Tobacco, Cassava, & Rubber etc. 

* Secondary Centres of origin :- 

1) Hindustan centres of origin is devided in to : 

i) indo - Burma ii) Siam-Malaya-Java centre of origin. 

2) South American centres of origin is devided in to : 

i) Perau ii) Chile iii) Brazil - Paraguay 

* Now current there are 12 centres of origin. Recently added Mexican centre of origin - Sunflower. 

* Autogamy / self pollination - Pollen from anther may fall on the stigma of same flower or other 
flower on a same plant. 

* Pure line - It is progeny of single self fertilized homozygous plant. 

* Purs line selection - In pure line selection large number of plants are selected from a self 




pollinated crop & harvest & the best one is released as pure line variety. 

There fore it is also known as “Individual plant selection” (IPS). 

Mass selection is generally practiced in cross pollinated crops for producing new variety. 

Simple cross - In simple cross two parents are crossed to produce the F 1 e.g. A x B = F r 

Complex cross - More than two parents involved in producing the hybrid. 

It is also known as convergent cross because it aims at bringing together genes from several 
parent, into a single hybrid. 

Distant Hybridization - Crosses between different species of the same genus or different gen¬ 
era. 

interspecific hybridzation -Cross between two different species of same genus, e.g. Sacchararn 
officinarum x Sacchararn barberi. 

intergeneric Hybridization - Cross between two different genera of same family is called as 
intergeneric hybridization, e.g. Triticum aestivam x Seca/e cereale = Triticale. 

Pedigree Method - In this method, Individual plants are selected from F. & subsequent genera¬ 
tions and their progeny are tested, During the entire period of operation a record of parents of? 
springs relationship is kept this is known as pedigree record. 

Bulk Population method of breeding self pollinated crops was first used by Nilson Ehte In 
1908. multiple, - hpffstiiilBis. 

[This method is also known as Mass Method or Population Method of breeding. 

Single seed descent method was suggested by Goulden (1939) & subsequently modified by 
Brim ( I960). It is adoption of Bulk population method. 

Multiline Varieties - These are the mixture of several pure lines of simiiler height, flowlering and 
maturity dates, seed colour and agronomic characters, but they have diffetent genes for disease 
resistance. 

The idea of multiline varieties put fourth by Jenson (1952). 

Sack cross method breeding was proposed by Harlan and Pope (1922), 

Generally 6-7 back crosses are necessary to recover the genotypes of recurrent parent. 

Bisexuality - Male & female organs present in same flower e.g. Rice, Wheat etc 

Homogamy - Male & female organs mature at the same time e.g. Wheat, Rice. 

Cleistogamy - Flower does not open at all & thus ensures complete self pollination, e.g. Varities 
of Wheat, Barley & Oat. 

Chasmogamy - Flower opens after the pollination, e.g. Rice, Oat & Wheat. 

Allogamy / Cross Pollination - Pollen grains are transferred from anther to flower of one plant to 
the stigma of another plant is called as allogamy. 

Decliny (Unisexuality) - Condition in which flowers are either staminate (male) or pistillate (fe¬ 
male). 

Monoecy - Staminate & pistillate flowers occar in the same plant either in the same inflorescene 
as in Maize & Cucurbits, Grape, Cassava etc. 

Dichogamy - Stamen and pistill of hermaphrodiate flowers may mature at different times, fasciliting 
cross pollination. 

a) Protogyny - Pistill mature before stamen, e.g. Bajara, Cole, Crops, Fig, Anona, Pomegranate. 
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* b) Protoandry - Stamen mature before the Pistill. e g. Maize, Sugarbeet, Cotton, Onion, Coconut 
etc. 

* c) Heterostyly - Difference in length of style & filaments e.g. Linseed. 

* d) Herkogamy - Presence of mechanical obstacle or tissues between anthers and stigma, e.g. 

Madar{Rui.) • 

* Self sterility - The pollen grains are non functional hence cross pollination is occurs. 

* Self incomptability - Failure o f pollens from flower to fertilize the same flower or other flowers of 
same plant, e.g. Mustard, Tobacco, Sunflower. 

* In self pollinated crops cross pollination may occure up to 5 % 

* In often cross pollinated crops, the extent of cross pollination! often extends up to 50 % or more 
e.g. Jowar, Tobacco, Cotton, Tur, Safflower etc. 

* Geitogamy - It is type of pollination in which the pollens from a flower of one plant fall on the 
stigmas of the flower the same plant, eg. Maize. 

* Self pollinated crops - Wheat, Rice, Barley, Oat, Pea, Groundnut, Gram, Udid, Mung, Cowpea, 
Soybean, Rajmabean, Mothbean, Tomato, Brinjal, Chilli, Potato, Okra, etc. 

* Cross pollinated crops - Maize, Bajara, Sugarcane, Sunflower, Banana, Onion, Papaya, Coco¬ 
nut. Fig, Niger, Gourds, Raddish, Watermelon, Beet, Garlic, Corriender, Mango etc. 


* Agencies of cross pollination - 




1. Wind 

- Anemophily 

2. 

Water 

- Hydrophily 

3. insects 

- Entomophily 

4. 

Animals 

- Zoophily 


* Domestication - Process of bringing wild species under human management. 

* Introduction - Process introducing plants genotypes into new locality or environment, which is 
not their growing place & having different climate. 

4 Acclimatization -Adjustment of introduced plant species under the changed climate of new locality 
for number of generation is called. 

* Primary introduction - When introduced variety is well suited to the new environment & is 
directly released for cultivation without any change. In genotype, eg. Sonora - 64, Lerma, Rajo of 
Wheat, TN-1, IR-8, Rice. 

* Secondary introduction - Introduced variety is subjected to selection to isolate superior variety 
or may be hybrid with local varieties to transfer one or few characters to the later one. e.g. Kalyan 
sona, & Sonalika.e-f 

* Plant introduction agencies in India - ■ 

1) National Bareau of plant Genetic resources (NBPGR) - for agricultural & horticultural crops. 

2) Forest Reaserch Institure, Deharadun - for forest plants. 

* Plant introduction agency was initiated in 1946 in IARI New Delhi. It was expanded Introduc¬ 
tion & Exploration Organization & it made independant in 1961. 

* Protection of plant variety & farmers right - 2001. Chairman - S. Nagarjun. 

* Botanical survey of India was established in 1890. 

* NBPGR has its head quarter at IARI New Delhi and having five substations for testing introduced 
plant material. It established in 1976. 

* Substations of NBPGR : - 
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1) Simla -Temperate zone 2) Jodhpur -Arid zone 3) Silong 

4) Kanyakumari Tropical zone 5) Akola - Mixed climatic zone. 

* Plant part used for propagation-^ called propagules. 

* The hybrid is sucessively back crossed several times to adopted variety is called recurrent 
parent or receipient parent and the wild variety having only one or two desirable characters is 
called as doner parent or Non recurrent parent. 

* Pedigree Method for mass selection - Harington, useful in self pollinated crops. 

* Progeny selection or Ear row method was developed by Hopkins (1908) which has been ex¬ 
tensively used in Maize. ~~ 

* Plant - to - Row Method of cross pollinated crops was first used by Louis De Vilmorin (1956) 
for improvement of Sugarbeet.. 

* The idea of recurrent selection was first suggested by Hayes & Garber (1919). 

* The recurrent selection is used in cross pollinated crops to combine or increase the frequency of 
favourable genes & Genotypes in the population without marked loss of genetic variability. 

* Recurrent selection for specific combinnig ability was first proposed by Hull in 1945 Also he 
gives the term recurrent selection. 

* Reciprocal recurrent sel ection was prop osed by Comstock , Robinson & Harvey in 1949. 

* Hybrids were first commerecially exploited in Maize. 1 f 

I * Source population - The population from which inbreeds are isolated. 

[ * Single cross - A cross made between two inbreeds such as A x B or C x D. 

I- 

j * Single cross was produced first time by Shull (1909). 

j * Double cross - Across made between two single crosses involving four inbreeds. The planting 

| ratio is 4 lines of female : 2 lines of male. 

i Three way cross - This cross is made between a single hybird and inbreed line, e.g. (A x B) x G 

* |Top cross / Inbreed variety cross - This is cross between an inbreed line & open poliinated 
variety given b y Davis ( 1927). 

* Poly cross :-The progeny of line that was produced through random pollination by s number of 
selected lines but not tested as synthetic variety. 

The term given by Tysdal et al. It is generally used in Forage crops. 

* Synthetic varieties - It is produced by crossing in all combinations a number of lines that com¬ 
bine well with each other. 

I * The commercial ultilization of synthetic varieties in Maize wasfirst suggested by Hayes and Garber 

j in 1919. 

! * Synthetic varieties require 6-10 inbreed lines. 

* Composites - Seeds of several phenotypically outstanding lines are mixed & encouraging open 
pollination to produce crosses in all combinations among the mixed lines. 

* Classification of Male sterility - 

* 1) Genetic Male Sterility - It is originally govern by single nuclear recessive gene (ms), but 


dominant gene governing male sterility are also known as genetic male sterility, e.g. Safflower. 
* Genetic male sterility is used in hybrid seed production of Arhar in India and Castor in USA. 
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* 2) Cytoplasmic Male Sterility - jit is determined by .cytoplasm. 

* Progeny of this male sterile plants would always be Male sterile. 

* it can be ulitilized in Ornamental Species but not where seed is econonaic part. 

* 3} Cytoplasmic genetic Male sterility - This is case of cytoplasmic male sterility where a nuciear 
gene for restoring fertility in male sterile line. 

* it is known in Maize, Jowar, Bajara, Sunflower, Rice, Wheat etc. 

* The cytoplasmic genetic male sterility used commercialy to produce hybrids seeds in Maize, 
Bajara, Cotton & Jowar. 

Txvfeaco 

* The term self incomptability given by Stout (1917) & it is discovered by Koelreuter & Verba 

Scum Phoeniceum. 

* Classification in seif incomptability - 

* i) Heteromorphic System - Flowers of different incomptability groups are different in morphol¬ 
ogy. Occur in Sweet Potato & Buckwheat. 

* Distyly - Two types of styles i.e. long & short. 

* 2} Homomorphic system - 

a) Gametophytic system - first described by_East & Manglesdorf in 1925 in N. sanderae 
It is govern by a single gene. 

b) Sporophytic system - It also'govern by single gene. 

It was first reported b y Hughes & Babc ock in 1950 in Crepis foetida. 

* Bud pollination - Application of mature pollens to immature non receptive stigma generally 1-2 
days prior to anthesis is called as bud pollination. 

* inbreeding - it is mating between individuals related by descent or ancestry. 

* Selling reduces 50 % Heterozygosity in each generation. 

* inbreeding depression-IfIs reduction in yield and vigour due to inbreeding. 

sj High inbreeding depression - Reduction in yield more than or (up to) 75 % of open polli¬ 
nated variety, e.g. Alfalafa, Carrot. 

si) Moderate inbreeding depression - Reduction in yield up to 50 % in self pollinated varieties, 
e.g. Maize, Jowar, Bajara. 

Hi) Low inbreeding depression - Reduction in yield up to 25 %. e.g. Onion, Cucurbits, Sun¬ 
flower, Sunhemp, etc. 

iv) No inbreeding depressions - Self pollinated crop veriety showing this. 

* Genetic load - Sum of total unfavourable genes is known as genetic load. 

* Heterosis - It is superiority of F, hybrid over both its parents in terms of yield and other characters 
is called as heterosis. 

* The term heterosi first used by Shull in 1914. 

* Heterobeltosis - Heterosis is estimated over superior parents, such an estimate is reffered as 
heterobeltosis. 

* Dominefice hyposhesis of Heterosis was proposed by Davenport in 1908. 

* Overdominance hypothesis of Heterosis was proposed by East & Shull (1908). 

* Also called jingle gene hypothesis. 








Heritability - The ratio of genetic varience to the total varience i.e. phenotypic varience is known 
as heritability. 

H = Vg / Vp = Vg / (Vg + Ve). Where : Vg = Genotypic veraince, Vp = Phenotypic veriance. 

Ve = Environmental variance. 

Clone - It is group of plants produced from a single plant through asexual reproduction. 
Do minence linked gene hyp othesis proposed by Jones. 

Somatic Mutation is also called as Bud Mutation. 

Clones are Heterozygous & pure line inbreeds are Homozygous. 

Exploration - are the trips for the purpose of collection of various forms of crop plants and their 
related species. 

Selection is one of the oldest method of plant breeding. 

Pure line - It is progeny of single self fertilized homozygous plant. 

Pure line selection method is also called as individual plant selection method 
Mass selection is simplest, most common and oldest method crop improvement. 





BREEDING OF FIELD CROPS 


* Combining ability - It is ability of parent to produce superior progeny upon hybridization with 
other strains. 

* Sprague & Tatum (1942): Gave concept of combining ability. 

1) General Combining ability (GCA) The average performance of a strain or genotype in 
series of hybrid combinations is called as general combining ability. 

* GCA is estimated from half sib families 

2) Specific combining ability ( SCA)It is the specific ability to produce high mean value when 

two parent comes together in the specific cross combination. 

* SCA is estimated from full sib families 

* Male sterile inbreeds are more suited for estimation of GCA by Top cros test of inbreeds 
while developing synthetics. 

* Diallel Mating designWhen the set of genotypes are crossed in all possible combinations the 
mating system is term as diallel. 

* The Diallel analysis of this design is done by Griffing (1956). 

* In Line x Tester mating group of female genotype is mated with group of male genotypes in all 
posible combinations. 

* Combining ability analysis helps in selection of suitable parents for hybridization programme. 

* Mutation : It is a sudden heritable change in charactristics of an organism. 

* The term mutation first coined by Hugo de varies in 1900 . 

* Spontaneous Mutation : Mutation occurs in nature spontaniously. 

* It is generally 10 6 ie. 1 in 10 Lack. 

* Bud Mutation or Somatic mutation : When mutation takes place in bud or somatic tissues the 
mutation are called bud mutation or somatic mutation. 

* Induced mutation : These mutations artificially induced by different types of physical & chemical 
agents. 

* Muller (1927) & Stabler (1928) first scientists demonstrated that mutation can be induced artifi¬ 
cially by using X rays. 

* The agents used for inducing mutations are termed as mutagenes. 

* Types of mutagenes : - 

I) Radiation : a) lsonizing radiation :|eg. X ray, gamma rays. 

b) Non Ionizing radiation : eg.Ultra violet rays. 

II) Chemicals: a) Alkalating agents : eg. Sulfer Mustard (Sm), Nitrogen Mustard (NM), 

Ethyl, Methane salphonate(EMS), MethylethaneSuIpbonate (MES). 

b) Base Analogue : eg. 5-Bromo uracil, 2- Bromo purine. 

c) Aciridine dyes: eg. Acriflavin, Proflavin, Ethidium bromide. 

* Effects of mutation: 

A) Lethal Mutation: Kills each and every individual that carry them in their genotypes, e.g. Albino 






seedlings. 

B) Sub lethai mutation : reduce viabiity of individual, > 50% population is lethal. 

C) Subvital mutation : Kill <50% population, no value in crop improvement. 

D) Vital mutation : Do not kill or reduce viability of individual. 

* Only vital mutations used in crop improvement. 

* ftflutagensis : Induction of mutation with the help of mutagens. 

* Radiation is measured in terms of rad, 

* Rad : It is amount of energy absorbed per unit mass irradiated matter per unit time. 

(1 rad = 100 urg/g = 10 2 Joule/kg ) expressed as rad/hr,or rad / min. 

* LD 50 : It is dose of mutagene, which kills 50% of treated individuals. 

* in India 116 mutatant varieties have been developed in seed propogated crops & 103 in vegeta- 
tively propagared plants. 

* Mutant varieties : 1) Rice : Jagannath (X-ray), Prabhavati (EMS), Indira (EMS) 

2) Wheat ; Sarbati sonora & Pusa Lerma rajo (gamma rays), NP-836 (X-rays) 

* Mutation breeding : bredding method which uses variation created by mutagensis or induced 
mutation. 

* Gamma gardens in India : 

1) IARI- New Dehli 2) Bose Research Institute Kolkata (1959) 

3) Bhabha Atomic Research Centre (BARC), Trombay. 

Polyploidy : An organism having more than two sets of homoloaues chromosomes. 
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Chromosome) 1) Trisomic (2n+1) 

1) Monosomic (2n-1) 2) Tetrasomic (2n+2) 

2) Nullisomic (2n-2) 3) Double Trisomic 

3) Double mono- (2n+1i-1) 

(2n-1-1). 


The chromosome number are found in gamete are called Haploid Chromosome number (n). 

Somatic c hromosome number is double than haploid chromosome number (2n). 

Arseuploidy : Many times change in chromosome number occurs due to loss or addition of one or 
more chromosomes. The phenomenon is called aneuploidy. 

4 Types of Aneuplosdes : 1) Hyploidy : Loss of Chromosomes. 

1. Monosorrsic : Individual loss one chromosome (2n-1). 

* 2. Double monosomic : Individual losses two ifferent chromosomes (2n-1-1). 






3. Nuliisomic : Individual losses a pair of chromosomes (2n-2). 

11) Hyperploiy : Addition of chromosomes / extra chromosome content. 

1) Trisomic : Individual content one extra chromosomes or a pair (2n+1). 

2) Tetrasomic : Individual content two extra chromosomes or a pair (2n+2). 

3) Double Trisomic : Individual content two different extra chromosomes (2n+1+1). 

Aneuploides are useful in plant breeding in detecting linkage group, gene mapping & 
incarporatiuon of desirable genes into cultivated varieties. 

Twinembryo : Development of more than one embryo in seed called as polyembryony. 

In polyembryony at least one embryo is haploid. 

Colchicine is most effective & widely used chemicals in introduction of polyploidy in monocot & 
dicot plants. ' 

Austrm first identified us e of colchicine. 

Concentration & duration of colchicine treatment: 

1) Seed Treatment: 0.01 to 1% for a period of 1 to 10 days. 

2) Seedling treatment : o.l to 0.4% for a time of 3 to 24 hrs. 

3) Treatment to growing shoot tips : 0.1 to 1% with dropper repeated 2-3 times daily for few 
days. 

Colchicine is poisonous chemical isolated from seed (0.2 to 0.8%) and bulb (0.1 to 0.5%) of 
Autmurri crocus ( Colchicum autumnale) ~ ~ 

Formula of pure colchicine is C 22 H 25 0 s N. 

Allopolyploidy : Phenomenon in which genetically different genome from two or more species 
are brough together in one individual and the polyploids which contain two or more distinct ge¬ 
nomes are called amphidiploid. 

The cross between Raphanus sativus and Brassica olarecae is made by Carpenchenkpjn 
1928 called Raphanobrassica. 

Triticale (DH-7 variety developed by IARI) : Intergeneri c cross between T. aestivum (2n=42) & 
Secale cereale (2n=14T made by Ri mpauin 1890 h aving yield quality of Wheat & hardiness of 
Rye. 

Hybrid inviahiiity : Inability of hybrid Zygote to grow under usual conditions of development is 
Renown as hybrid inviability. 

Hybrid Steriity : Inability of hybrid to produce viable offsprings. 

Hybrid break down : F ] plants of interspecific cross are vigorous and fertile but F 2 progeny is 
weak and sterile. 

Bridge crosses : Some times two species do not cross directly then third species which cross 
both chosen parent is called bridge species & cross is bridge cross. 

Disease : It is an abnormal condition in the plant produced by an organism. 

Host : Plant affected by disease or pest is called as host. 

Pathogen : An organism that produces disease is called pathogen. 

The damges caused by different organism may be in order to Fungi > Bacteria > Viruses > 
Nematodes > Insects. 







* Differential host or Host Tester : The varieties of host used to identify the physiological races of 
pathogen is called as differential host. 

* A pathogen race of attacking a host carrying a specific resistance gune is said to be virulent. 

* In a year temperature & humidity are less favourable for the pathogen the occurance of disease is 
rare & incida nce is known as sporadic. 

* The severe appearence of disease ove r a entire area i n a pellicular year is known as Epidimic or 
Epiphytotic. 

* Early sowing of Groundnut escape from Tikka disease. 

* Early sowing of Sorghum escapes from Shoot Fly pest. 

* Tolerance : It is ability of the plant to tollerate invagen of pathogen without showing much dam¬ 
ages is caused as Tolerance. 

* Immune reaction : When host does not show any symptoms of disease is called as immune 
reaction. 

* Vender Plank discovered Vertical & Horizontal resistance. 

* Vertical or specific or oligogenic resistance : Specific resistance of a host to pedicular race of 

pathogen is called vertical resistance. . 

* It governs one or few genes hence called oligogenic resistance. 

* It controls only one race of pathogen. 

* It is also known as qualitaivel y res ist ance. 

* Horizontal or General or Polygenic resistance : The resistance of host to the all races of 
pathogen is called horizontal resistance. 

* The plants provides protection from all prevaing races of pathogen. 

* it controlled by number of genes so it is called quantitative resistance. 

* Cytoplasmic resistance : disease resistance is govern by cytoplasmic genes e g. Maize 
(Helminthosporium leaf blight). 

* Gene for gene hypothesis : It states that for each gene controlling resistance in the host there 
is corresponding gene controlling pathogencity in the pathogen. 

* This concept was first developed by Flor in 1956. 

* The gene for gene huypothesis is also known as Flor’s hypothesis. 

* In Oat resistance to the Victoria Blight was introduced by ‘X’ ray r adiat ion. 

* Disease resistant varieties : 1) Wheat - HD - 2189, HD-2778 - Resistant to rust. 

2) Sugarcane - Smut resistance : Com -7714, Co - 7527, Co-7219. 

3) Groundnut - Resistant to Bud Necrosis : ICGS -11. 

4) Gram - Wilt: Vijay, Aschochyata Blight - Gaurav. 

5) Okra - Yellow vein mosaic : Parbhani Kranti, Pusa Sawni. 

6) Cotton - Verticillium Wilt: MCU-5VT, Khandva - 3, Blackarm - JKHY-1. 

7) Jowar - Charcoal rot: Swati. 

8) Bajara : Downy mildew : Pusa -23, Shardha. 

9) Tur: Fusarium Wilt: C-11, No-148, BDN -1, BDN-2. 




* Insect cause 14% loss of yield on global basis: , 

* The tolerance is measured in terms of reguvenaticm capacity. 

* In rice silica content show resistance to stem borer. 

* In cotton high gossypol content varieties are resistant to bollworm. 

* In Alfalfa high concentration of Saponin [show resistant to spotted bollworm & aphids. 

* In Maize high concentration of DIMBOA show resistance to European corn borer. 

* In rice very low concentration of Aspargine are more resistant to brown plant hopper. 

* Monsanto company has transferred gene from Bacillus thuringiensis into system of cotton 
plant through genetic engineering which belived to be effective resistant to bollworm. 

* Mechanism of Insect resistance given b v Painter ( 19511. 

* |Drought resistance : The ability of crop to grow, to develope and to produceyield normaly under 
moisture deficiet condition is reffered as drought resistance. 

* Drought harding : Improvement in drought tolerance abiity of genotype through various treat¬ 
ment is reffered as drought harding. 

* The tissue water potential is measured with the help o f Thermo couple sycrometer as an indi¬ 
cator of drought resistance. 

* Salt tolerance : The ability of plants to prevent, overcome and reduce the injurious effect of 
soluble salts present in their root zone is called as salt tolerance. 

* In India breeding work for salt talerance is carried out at Central Salinity Research Institues (CSSRi) 
J<arnal. _ 

* The crops like Barley, Cotton, Sugrance, Oilseeds and Grasses are known to be more salt taletant 
than other crops. 

* Quality : It refers to suitability or fitness of an economic plant product in relation to its end use. 

* Market quality : Fitness of product for marketing, e.g. Shape,- Size,- Colour, etc. 

* Industrial quality: It includes suitability of baking in Wheat malting in Barely , Crashing in Sugar¬ 
cane & canning in vegetables. 

* Nutritional quality: It is suitability or fitness of plant product for human and animal consumption. 

* Released varieties of Improved quality. 


Crop 

Quality character 

Varities released 

1) Maize 

High lysine 

Protina, Shakti & Ratan. 

2) Sugarcane 

High sucrose 

Co-671, Co-6806, Co-7314, Co-7704. 

3) Barley 

Malting quality 

Karan-15, Karan-92, Karan -80. 

4)Soybean 

High protein & oil 

Lee (Protein - 43- 45) Oil - 23 - 25%. 

5)Rapseed 

High oil 

K - 88 (48.8% oil) 


* The progenitor of Sorghum bicolar is Sorghum arundinaceaum (2n=20). 

* In Jowar cross pollination occurs upto 6 to 30%. 

* In Jowar cytoplasmic - genetic male sterility is known. It is used for hybrid seed production. 

* Any fertile line can be converted into male sterile line by back cross breeding method. 
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Wheat, Rice & Corn make up 3/4 of World Grain,Population. 

Cross pollination in Wheat may be 1 to 2%. 

In Wheat : Stem rust - resistance gene : Sr 2 from variety Hope. 

Leaf rust - Resistance gene : Lr„ from variety Sonalika. 

Bajara is highly cross pollinated crop due to Protogynous nature. 

In Bajara Cytoplasmic genetic male sterility used under 3 lines (A,B,R) for hybrid seed produc¬ 
tion. 

Synthetic Variety of Bajara : ICMS -7703, ICMS-87901. 

Composite varieties of Bajara : jWCC-75, PSB-8. HC-4, PHR-1, RHR -1, ICTP-8203. 

interspecific hybrid in Bajara : Napier grass (P. perparium) Bajara ( P americanum). Popular 
varieties : Dashrath, Yashwant, Jaywant. 

Napier grass is also known as Elephant Grass. 

Disease resistant varities of Rice : 

1) Bacterial Blight: X4, BJ-1, TKM-6. 

2) .Tungro Disease : Ambemohar -157, IR-20, Kamod. 

3) Grassy Stunt: IR-20, IR-29, IR-30, IR-34. 

Cytoplasmic genetic male sterility lines are used in production of hybrid seeds of Rice in China. 

Maize is Monoecious plant bearing male flowers are at the growing tips as tassei & female 
flower at axial of leaf as cob on shoot. 

The female infioresence in Maize is spad’s known as cob or ear. 

Detasseling : The process of removing of tassels of female plant is known as detasseling. 
Detasseling is common method used for producing hybrid seed in India. 

Chickpea occupies 40% area planted under pulses in India. 

Giycin sojo is wild progenator of Glycine max (Soybean). 

All the pulses have typical Papilionaceuus, Power, Stamens - 9+1. 

All India Co-ordinated project on Soybean at Indore. 

Inflorescence of Sunflower is called Capitulum or head called Ray florets. 

Sunflower show the phenomenon of Heliotropism. 

Sunflower is highly cross pollinated crop mainly through insects. 

BSH-1 (CMS-234 x RHA 274) first hybrid of Sunflower (Banglore sunflower Hybrid -1) 

In Groundnut an inflores cence produces cataphylls at first node t hat gives rise to flower. 

In Groundnut flower developed either above or bellow the ground level. 

JL-24 (Phule Pragati) is selection form 94343. 

SCGS-11 is selection from Robout 33-1. 


Gossypium barbadense is known for extra lo ng fine & staple fibre. 

Morasses of USA has d eveloped the Cotton variety (Geneticlly engineered) resistant to'|Bo!ioworm 
complex known as Bollgard. 





HIGHLIGHTS 


* The only one variety released in India through Bulk population method i s Narendra Rai o f Bras- 
sica Jancea. 

* The ideas of single seed descent method is rapidly advance the generations of crosses. 

* Recurrent selection of GCA: use of Heterozygous tester, for SCA : Homozygous tester. 

* Three way crosses (A x B) x C are most widely used in commericai varieties. 

* Synt het ic varit ies exploite More additive gene action wheare a s hybrid e xploit mor e non add itive 

'gene action. ~~ 

* First composite in 1967 were released in Maize are Amber, Jowahar, Kisan, Vikram, Sona and 
Vijay. 

* Chimera : It is an individual that consist of cel ls of two or more differe nt genotypes. 

* Mericlinal chimera : pa rt of one cej l layer is chimeric. 

* Periclinal chimera : wh ole one ce ll is chimeric. 

* The male gametoc ide FW 450 is used i n Tomato , Groundnut, Cotton, Sugarbeet. 

* Homogeneous : Genetically simillar population is called as homogeneous, e g. Pure lines, In¬ 
breed lines, F-1 hybrid. 

* Heterogeneous : Genetically dissimillar population is called as heterogenous, e.g. Land races, 
Composites. 

* Homozygous : Non segregating population is called as homozygous, e.g. Pure line, Inbred line, 
Mass selection multi lines. 

* Heterozyguos : Population which segregates on setting is called Heterozyguos. eg. F, Hybrid, 
Composites, Synthetics & clone. 

* Mass selectio.n.and.progeny selection : Heterozygous & Heterogeneous. 

* Pedigree method and multi lines : Homozygous & Heterogeneous. 

* Clonal selection : Heterozygous and homogeneous. 

* Bulk method . Homozygous and Heterogeneous. 

* Frist hybrid variety of Rice is COH R-1 / MGR -1 released in 1976. 

* Nobel prize for food i.e. ‘World food prize’ is awarded to Dr. M.S. Sawaminathan in year 19 87. 

* Colchicine induce mutation by avoid ing spindl e fibre formation. 
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PRINCIPLES OF SEED TECHNOLOGY 


* Fruit: it is defined as maured or ripend ed ovary which contains one or more ovules that develops 
in to seed. 

* Seed : It is matured & ripend ed ovuie which contain an embryo with food reserved and protective 
coat. 

* Seed Technology : It is the science dealing with methods of improving physical & genetic 
charactristics of seed. 

* Food material mostly stored either in endosperm or cotyledon. 

* At Maturity ovule is converted in to seed where as ovary is converted in to fruits. 

* The Stalk which connects ovule (and later the seed) to the placenta of ovary wall is called F uniculos. 

* Classification of seeds : 

I) Monocotyledonous seeds : 

a) Albuminous seeds / Endospermic Seeds : e.g. Jowar, Maize, Wheat Rice. 

b) Exalbuminous I Non Endospermic Seeds : e.g. Pothas, Orchids. 

II) Dicotyledonous seeds : 

a) Albaminous of Endospermic Seeds : e.g. Castor, Custard Apple, Papaya. 

b) Exalbuminous or Non Endospermic Seeds : e.g. Gram, Pea, Cotton, Bean, Sunflower, 
Legumes, Sunfflower, Mango, Cotton & Gourds. 

III) Polycotyledonus seeds : e.g. aymnosperms : 

* The tapering end of embryo consist of radicle which develops in to roots. 

* The plumule grows during germination and develops into shoots. 

* Epicotyls : The portion of embroyo with.plumule which is above the point of attacnement of coty¬ 
ledons is called. 

* Hypocotyls : The portion of embryo consisting of radicle which is bellow the cotyledon attach¬ 
ment is called as hypocotyls 

* The seeds containing endoseprm is called endospermic or albuminous seeds. 

* The seeds without endosperm is called Nonendospermic or exalbuminous seeds. 

* Testa : Seeds ma de up of two layer of integumen t out of that outer layer is called Testa and inner 
layer is called Tagmen. 

* The food material supllied to the embryo during its development through t he raphe. 

* In caster seed spongy, whitish out growth present at the end of seed and it is called caruncle. 
Which absorbs water during germination. 

* Micropyle : a small minute openingjs seen just bell ow helium is called micropyle. 

* Scutefleum : In Maize seed the embryo consist of radicle, plumule, and a single shie w shaped 
cotyledon called as scutellum. Which absorbs food material from endosperm during germination. 

* Coleorhiza : The radicle towards pointed end & is surrounded by a sheath caled as coleorhiza. 

* Coleptile : The plumule which is at the broder end of embryo is surrounded by sheath is called as 
coleopitle. 





Sr.No 

Stages of seed 

multiplication 

Source 

seed 

Agency involved in 

seed production 

Colour of 

tag 

Size of 

tag 

D 

Nucleus seed 

Nucleus seed 

Original breeder 

- 

_ 

2) 

Breeder seed 

Nucleus 

Original breeder 

Golden 

12 x 6 cm 


•Stage -1 

seed 


Yellow 



Stage-II 

Breeder 

Sponsered 

Colour 




Seed -1 

breeder 



3) 

Foundation seed 

Breeder-1 

SAU, Taluka Seed 




Stage -1 

Breeder - II 

farm, state farm 

White 

15 x 7.5 cm. 


Stage-II 

Foundation-1 

Private seed comp. 





SSC & NSC 




4) 

Registered seed 

Foundation * 

Progressive farmer 

Purple 

15 x 7.5cm. 



seed 

Regi. seed grower 



5) 

Certified seed 

Foundation 

Taluka seed farm 

Azure 

15 x 7.5cm. 


Stage -1 

Seed 1 & II 

Privates seed comp. 

Blue 



Stage-II 

Certified seed 

SSC, individual 



6) 

Truthful 

1 

Seed Plot 

Opal green 

15x10 cm. 


Time isolation is not allowed in certified seed production. 

Space isolation : It is minimum distance kept between the seed plot and neighbouring plot of 
same crop which prevents natural cross pollination and physical contamination. 

Roguing : It is removal of individual plants which differs significantly from normal tupe of varHv or 
removal of undesirable or off type plant. ' 


Isolation distance for foundation and certified seed production 



Crop Name 

Mode of Pollination 

Isolafiosi F/s. 

distance in m C/s. 

D 

Rice, Wheat, Groundnut, Soyaben. 

Self Pollinated 

3 

3 

2) 

Jowar, Tur, Sunfflower (400, 200) 

Often Cross Pollinated 

200 

100 

3) 

Cotton, Jute 

Often Cross Pollinated 

400 

200 

4) 

Jowar hybrids 

Cross Pollinated300 

200 


5) 

Maize a) Inbreed & Single crosses 

•Cross Pollinated- 

200 



b) Hybrids c) Composites 

Cross Pollinated400 

200 


6) 

Mustard, Sunflower 

Cross Pollinated400 

200 


7) 

Bajara (Hybrid) 

iCross Pollinted 

1000 

200 

8) 

Lucerne. Berseem 

Cross Pollinated400 

100 


9) 

Cole Crops 

Cross Pollinated 1600 

1000 


10) 

Gram 

jSelf Pollinated 

10 

5 

11) 

Okra 

Cross Pollinated400 

200 


12) 

Tomato 

Self Pollinated 

50 

25 

13) 

Onion 

Cross Pollinated (93%) 

1000 

2100 







[The number of field inspections Vary from 2 to 3 in case and variety and 3 to 5 in case of Hybrid 
seed plot. 

In self pollinated crop roguing should be continued throughout the crop growth period. 

ftflaie sterile ( ! A’ line) - It is female parent and a hybrid which does not produce functional (Fertile) 
pollens, e.g. 2077A, CK.60A, 296A. 

Male Fertile (‘B’ line) - It is isogenic line of male sterile line with only one difference that it 
produces functional (fertilized) pollens. 

It is designed as line or maintainer line. e.g. 2077B, CK- 60B, 296B, etc.. 

Restorer line ( ‘R’ line) - It is male parent of hybrid and when it is crossed with male sterile line 
it restore fertility in the resulting hybrid. 

It is designated as R line e.g. IS- 84, CS- 3541, RS-29, C- 43 etc. 

Pollen shedders - These are the plants of ‘B’ line present in ‘A’ line in hybrid seed production. • 

Synchronization It is simultaneous flowering of male and female Parents in seed production 
is known as synchronization. 

Nicking The synchro ny in f low ering of male and female parents is known as nicking. 

Planting Ratio It refers to optimum number of female parent rows to the numbers of row in 
male parent in hybrid seed production for cent percent seed setting in female seed parent in 
crossing biock. 

Seed rate for production for Hybrid Jowar and Bajara. 

I) Jowar, Planting ratio 4:2 F:M 

1) Male Parent - 5 kg / ha. (‘R 1 line) 

2) Female Parent - 7.5 kg / ha. (‘A’ line) 

II) Bajara. 

'I) Male Line - 0.75 kg./ha. 

2 ) Female Parent -1.5 kg /ha. 

Yield of hybrid Jowar - 8-15 q/ha. and hybrid Bajara : 6 - 8 q/ha 
Seed rate in cotton hybrid - Planting Ratio . 4 :1 to 5 :1 F: N! 

Female parent: 3.75 kg. / ha. 

Male parent: 2.5 kg. / ha. 

Tomato Seed Production : Seed rate is 500 gm. / ha. and spacing 75 x 60 cm and average yieid 
about 100 to 120 kg. / ha. 

In onion seed rate for seed production in seed to seed method is 8-10kg./ha. while bulb to seed 
method 15 q/ha. of Bulbs. 

Yield of onion seed production is 850 to 1000 kg./ha. 

Seed rate for seed production in okra is 8-10 kg./ha. and yield [10 q/ha. in kharif and 5-6 q/ha. - 
Summer. 

Seed certification - It is legally sanctioned system for quality control and seed during seed 
multiplication and production. 

Field inspection - Inspection of seed crop in standing field is called, 
i) Self pollinated crop- 2 inspections. 




ii) Often cross pollinated crop- 2-3 inspections. 

iii) Cross pollinated crops, hybrids - 4 inspections. 

* Appropriate stager; of field inspection - 

i) Pre flowering 

ii) Flowering stages 

iii) Pre harvest stage 

iv) Post harvest stages. 

* Field count : It is representative sample of plant taken at random from a seed plot for recording 
the observation on off types, pollen shedders, diseased plants, inseperable other crop plants 

* Minimum 5 counts are required to be taken for seed plot having area of 2.0 ha. and after that for 
every 2 ha. 1 count is taken. 


No. 

Area of field (ha.) 

No. and counts to be taken. 

1 

Up to '2' ha 

5 

2 

2-4 ha 

6 

3 

4-6 ha 

7 

4 

6-8 ha 

8 


* Crops and number of plants or heads per count is as bellow 


No 

Crops 

No and palnt/'heads per count. 

1 

Castor, Cotton, Groundnut, Tur, Sunflower. 

Bulb Crops, Tuber crops, Broad space vegetables. 

100 Plants. 

2 

Bean, Pulses, Sesamam, Mustard, Niger, Sunhemp, 
leafy vegetables 

500 Plants. 

3 

Lucerne, Berseem, Jute, Soybean. 

1000 plants. 

4 

Cereals other than Maize 

1000 Plants. 


* Different crops with their Objectionable Weeds (Q,W.) and Seed Borne Diseases (SBD) - 

* I) Cereals 

1) Paddy - OW : Wild rice (Qrya sativa, Avena fatua) 

2) Wheat - SBD : Loose srnui ( Ustilago tritici) 

3) Barley - SBD. : ( Ustilago nuda) 

4) Oat - SBD : Loose smut (Ustilago avenae) 

5) Sorghum - SBD : Grain smut ( Sphacelotheca sorghi) Head smut (js. reeiliana). 

6) Pearl millet - SBD : Downy mildew, Grain smut, Ergot. 

* II) Oil seeds :- 

1) Rapseed and Mustard - Ow : Satyanashi ( Argemona maxicana). 

2) Safflower - Ow : wild saffiower ( Carthomas oxycantha) 

3) Sesamum - SBD : leaf spot ( Cercospora sesame) 

4) Sunflower - Ow : Wild Helianthus Spp, SBD: Downy mildew. 









* ill) Fibre Crop ’ 

1) Lucerne - Ow : Dodder (Cuscata spp.) 

2) Berseem - Ow : Chicory / kasani {Chicorium intybus) 

3) Oar - Ow : wild oat (Avena fatua) SBD- Loose smut. 

* IV) Vegetable Crops 

1) Bitter guard : Jangli karela (Mimordica dioico), Bhat karela, Balsam apple. 

2) Cucumber : O.W : Cucamis hardwickii. 

3) Whater melon : O.W : Wild water melan i.e Indrayan ( Citrallus colocynthis ) 

4) Musk melon : O.W : Wild spp (Cucumis melo) SBD : Cucumber mosaic. 

* V) Fruit vegetables 

1) Brinjal: SBD: Phomopsis blight. 

2) Chilli: SBD: Leaf blight (Alternaria solani) Anthracnose i.e Dieback 

3) Okra: Wild okra. (Abelmoschus fioulneus) 

4) Radish : SBD: Black rot ( X. compestris) Black leg. 

5) Tomato : SBD: Early Blight (Alternaria solani) leaf spot, tobacco mosaic virus, 

* V!) Cole vegetables 

1) Cabbage / Cauliflower: SBD Black leg, 

2) Knol-Kohl: SBD : Black rot (Samthomonus compestris) soft rot. 

3) Sweet Potato: a) Plant bed- SBD Black rot ,b) Seed field : SBD : Fusarium wilt. 

* Seed processing : It refers to follow the steps required for preparation of harvested seed for 
marketing viz. Drying, Cleaning, Grading, Seed treatment, Bagging, Tagging, Sealing, etc. 

* Natural drying is also known as field drying or sundrying. 

* Cleaning and grading : Process of separation of undesired material from desirable seed material. 

4 Cleaning and. grading is done by an air screen cleaner. 

* Seed Treatment : it refers to application of fungicides or insecticide or both to seed so as to 
disinfect them from seed borne or soil borne pathogenic organism and storage insects. 

* Seed lot: It is specified quantity of uniformly blended seed of one variety of known origin and 
history and designated by proper number or marker. 

* Sampling : It is process of obtainipg a sample of a size suitable for tests, in which the same 
constituents are present as in the seed lot and in the same proportion. 

* Types and samples 

1) Primary Sample each probe and seed or each handful of seed drawn from one point in the 
seedlot is called primary sample, 

2) Composite Sample : Sample formed by combining and mixing all the primary samples taken 
from same seedlot. 

3) Submitted Sample : it is sample obtain by reducing composite samples, and the sample 
submitted to the seed testing laboratory for carrying quality tests. 

4) Working Sample ; sample obtained in seed testing laboratory by reducing the submitted 
samples and which used for one or more quality tests. 




Stick seed trial m ost commonly used sampli ng instrument. 

Bin sampler: Used for sampling seed lot, 1600 mm length, 38mmdiam, 6-9 slots. 

Nobbe Trier : Used for drawing samples from bags, 500mm length, 14mm diam. 

Sampling intensity : Minimum number of primary samples required to be taken from seedlot. 


A 

Seed lot in Bulk 

Minimum number of primary samples to be drawn. 

1 

Less than 50 kg 

3 

2 

50 to 500 kg 

5 

3 

500 to 3000 kg 

One for each 300kg lot but number of samples not < 5 

4 

3000 to 20,000kg 

1 sample for each 500 kg. and samples not <10 


B) Seed lot in bags. 


No 

Number of Bags 

Number of primary samples to drawn 

1 

Up to 5 containers 

5 

2 

6-30 containers 

One for every 3 containers but not less than 5 

3 

31 and above 

One for every 5 containers, but not less than 10 


* Garnet type seed devider based on use of centrifugal force. 

* Random cap method is used for sampling and working samples seeds required up to 10 gm. 

* Notified seed testing laboratory: 1) Pune 2)Aurangabad 3) Nagpur. 

* Testing of seed evaluates planting value and authenticity of seed lot. 

■ Physical purity : Determines minimum percent of pure seed and maximum % of weed seed 
other crop seeds and inert matter also called as physical purity. 

* Pure seed : It refers to seed of species which is stated by sender or found to be dominant in the 
seed lot. 

* Other crop seed : Any kind of seed or seed like structures and plant species other than pure 
seeds. 

* Objectionable infected seed : Seed which are affected by designated seed borne disease are 
jknown as objectionable infected seed. 

Weight of pure seed 

Pure seed (%)= - xlOO 

Total weight of all seed components 

* Germination it is awaking of dormant embryo. 

* In monocotyledons, roots are long and replaced by secondary roots or seminal roots e.g. Maize. 

* Cotyledon acts as photo synthetic organ in epigeal germination. 

* Shoot apex : The upper end of seedlings axis. 

1) Hypogeal germination : When colyledon remain below soil surface due to rapid elongation 
of epicotyl then it is called hypogeal germination. It occars in Gramineae, Pea, Bean, Gram, 
Mango, Jackfruit, Coconut and Aracanut. 


2) Epigeal germination : When cotyledon pushed above soil surface due to rapid elongation of 
hypocotyls ( Portion of embryo bellow cotyledon ) it is known as epigeal germination e.g. 








Cotton, Cucumber, Castor, Sunflower, Groundnut; Guar, Gourds, Tamarind, and French bean. 

3) Vivipary: Germination of seed inside the fruit attached to mother piant is known as vivipary 
e.g. Aghave. (Bulbils). 

4) Pre harvest sprouting : e.g. Groundnut, Bajara. 

5) Hypo- epigeal germination : One cotyledon bellow the soit as hypogea! and comes out 
above soil as epigeal germination e.g Paperomia peruviana. 

* Optimum temperature range for satisfactory germination is 25 to 30°C. 

* Seed dormancy : Failure of fully developed and mature viable seed to germinate under favorable 
conditions of moistures and temp is called resting stage or dormancy. 

* Potassium nitrate treatment (KNO 3 ) : 2 gm KNO 3 +100 ml H 2 0 give to Rice, Tomato and Chilli 
to break the dormancy . 

* GA 3 solution up to 1000 PPM used for breaking dormany of wheat and oat. 

* Methods of germination testing - 

1) Top paper method 2) Between paper method 3) Germination in sand. 

.Seed viability : The capability of plant structures to show living properties like germination and 

growth. 

* Tetrazoliam test (T z Test): Discovered by L akon in Germany, is used for seed viability test (1 % 
T z solution) 

* Tetrazolium salt: 2,3,5 Triphenyi tetrazolium chloride : chemical name. 

Chemical formula of T z = C i9 H 15 CIN, 

* In T z test the aleurone cells become red wh ere dead ceuremains unstained 

* Vigour index = ( shoot length+ root length) x germination % or vigour index = Dry weight x 
germination %. 

* Phosphorous perstoxide ( P 2 0 5 ) : used as desiccant of drying the seeds 

* Lyophiiization : Biological materia! are frozen and water removed by sublimation in vaccum. 

* Kar! fisher titration method : Most accurate moisture determination method. 

* Hot air oven method : Most practical, basic and commonly used method for moisture 
determination. 

* In low constant temp oven method the temp of container is 103 ± 2X and dry for 17+1 hr. 
e.g. Onian, Chillies, Soybean, Radish and Brinjal. 

* In high constant temperature oven method, keep the material at 130 to 133°C. 

e.g. Gram, Cotton, Linseed, Tomato, Pea, Castor, Jowar etc. 

M 2 - M 3 loss in Wt. after drying 

Moistare (%) =- X 100 = - 

M 2 - M 1 Wt. of samples 

* The possibility to proove the genuine of cutivar by grow out test is based on hereditary 
characteristics of the plants. 

* Seed health : It refers to the presence or absence of disease causing organisms such as fungi 
bacteria, and viruses and pests and insects. 

* Grow out test is conducted for all crops at Golegoan, Dist. Akola before certification by MSSCA. 







The seed act was passed in parlament on 29 th December 1966. 

The seed act came in force in country on 2 nd October 1969. 

Agencies established in India under seed act: 1966 

1) . Centra! Seed Committee (CSC) 

2) jCentra! Seed Certification Board (CSCB) 

3) Maharashtra State Seed Certification Agency (MSSCA) 

4) Centra! Seed Testing Laboratory (CSTL) Dehli 

5) State Seed Testing Laboratory (SSTL) Pune, Nagpur, Aurangabad. 

AOSCA: Association of Official Seed Certifying Agencies. 

Cultivar : “Assemblage of cultivated individuals identifying by specific characters used in crop 
production.” 

Staggering : sowing male and female parent on different day for the purpose of synchronization 
of flowering. 

In working sample the minimum number ofseedsjhould be about 2500. 

Breeder seed is 100% pure seed. 

Orthodox seeds : seeds remain viable for long time at low temp. 

Recalcitrant seeds : s eeds do not remain viable for long time at low temperature hence sown 
iimmidiatelv after extra ction. . 

Maintenance of parallel line in cross pollination crop is called stage of seed production. 
Infected propagiils caused serious varietal deterioration in clonal crops. 

19S3 year is declared as seed year by FAO_ 

ISTA: international Seed Testing Authority. 

AOSCA: Association.and Official Seed Certification Agency, Columbia. 

CSH-1 = CKSO AxIS 84. 

GSH 9 -296A X CS 3541, 

Shraddha (RHPnBH -8609) = RHRB t AX RHRB 138 
SABARI ( RHRB-8924) = RHRB 5A X RHRB-458. 
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[INTRODUCTION TO PLANT BIOTECHNOLOGY 

* Biotechnology : It is controlled use of biological agents such as microorganism cr cellular 
components for beneficial use. 

* Antibiotic Penicillin production by using Penicillium notatum was discovered in 1930 by Fleming. 

* The human gene producing insulin has been transferred and expressed in Bacteria Insulin 
Coli. 

* NBTB : National Biotechnology Board (1986). 

* Research centers of Biotechnology - 1) IARI - Delhi, 2) NDRi - Kernal 3) iVRI ( Indian 
veternary research institute) Izatanagar. 

* IARI was named as National Research Centre for Plant Biotechnology (1993). 

* ICGEE5 : International Centre for Genetic Engineering and Biotechnology, Delhi (1987) head quarter 
at Italy. 

* ELISA: Enzime Linked Immuno Sorbent Assay lest. 

* In vivo ; Natural non sterile co nditions literlling in live. Applied to any processes occuring in living 
whole organism. 

* Invitro : Process carried out in sterile cu lture. 

* Cell culture : Invitro culture of single or relatively small group and plant cells e g. Suspension 
culture 

* Invitro technique were developed initially to demonstrate to tiptency of plant cells predicted by G. 
haberlandt (1902). 

* History of Plant Tissue Culture Techniques / Contribution of Scientist: 

1) G. Haberlandt . First attempt to cultures isolated plant ceils in vitro on artificial medium 
(1902) Father of Biotechnology. 

2) Hanning (1904): First embryo culture in crucifers. 

3) W.J. Robbins and W. Kotte : Culture of isolated roots (Organ culture) (1922) 

4) P.R. White : Demonstration of indefinite culture of Tomato roots (1934) 

5) J.Van overbeck : Discovery of liquid endosperm of coconut for culture of isolated carrot 
embryo (1941). 

6) Skoog : Shoot Bud differentiation from tobacco plant tissues cultured in vitro (1944) 

7) G. Morel: culture of monocot tissues using coconut milk (1950) 

8) C.O. Miller, F. Skoog et a/: Discovery of Cytokinin, e g. Kinetin, potent cell division factor (in 

1955) --“ 

9) E.C. Cocking : Enzymatic isolation and of protopa sts cultu re (1960) . 

10) S.G. Guha and S.C. Maheshwari: Cultured anthers and pollen and produced haploid embryo. 

Plant Tissue Culture : It is cultivation of plant organ, tissues , or cells in test tubes on artificial 
media. 

Somaclonal variation: Piant regenerated from tissues and cells cultures show heritable variation 
for both qualitative and quantitative traits is called as somaclonal variation. 


e.g. Wheat, Rice, Maize, Barly and Flax) 







* Embryo culture■: In embryo culture young embryo are removed from developing immature seeds 
and are placed on suitable nutrient medium to obtain seedlings. 

* Meristem culture : The cultivation of auxiliary or apical meristem particularly shoots , apical 
meristem is known as meristem culture. 

* (Shoot apical meristem : lies in shoot tip, measures about 100 pm. in diameter and 250 rim. in 

length. ~ T . 

* Totipotency : Ability of plant cell to perform all the functions and development which are 
characteristics of zygote, i.e its ability to develop into a complete plant. 

* De differentiation : Reversion of mature cells to the meristmatic state leading to form alto n of 
callus i s called dedifferentation. 

* Redifferenciation : The component cell of callus have ability to form a whole plant is called as 

differntiation. ‘ - 

* Cellular totipotency : The inherent capacity of dedifferentiation and redifferentiation is called as 
cellular totipotency which founds only in plants. 

* Organogenesis : Development of organised structures like roots, shoots, flower buds, somatic 
embryoids. etc. from cultured cell/ tissues is called organogensis. 

* Caulogenesis : Organogenesis in which only advantitio us shoot bud init iation takes place in the 
callus tissues. 

* Rhizogenesis : adventitious root formation takes place in callus tissues. 

* Organoids : formation of an anomalous structure s directly from the peripheral of the c a llus 
tissue instead of meristemoides is callecforganoids. 

* Meristemoids : it is a localized group of meristmatic cells that arises in callus tissue and may 
give rise to shoots and roots. They are also termed as Nodules or Growth centers. 

* High concentration of cytokinin brings shoot bud initiation where as high level of auxins favours 

rooting. _ ’ 

* GA 3 : Auxins have inhibitory effects on shoot regeneration. 

* BAP : Benzyl amine purine. 

* Browning of medium due to phenolics is more common in woody plants. 

* PVP : Polyvenyl pyrrelidon 

* Embryogenesis ; Initiation and development of embryo from zygote or of bipolar structures from 
somatic cells that parallel the development pathway of zygotic embroy's. 

1. Somatic embryogenesis : It is an embryo isderivedfrom sporophytic cell, other than zygote, 
usually on culture in vitro and the process is known as somatic embryogenesis. 

2. Zygotic embroyogenesis : Embryo's derived from zygotes are called zygotic embroy's and 
(the process is called zygotic embryogenesis. 

* Embryoids : It is a small well organized structure comparable to the sexual embryo, which is 
produced in tissue culture of deviding embryogenic potential somatic cells. 

* Single cell culture : It is method of growing isolated single cell aseptically on a nutrient medium 
in invitro conditions. 

* All the cells of clones are identical in genotype & karyotype. 

* Conditioned Medium : A medium in which plant cells have been grown for 48 hrs. (cells are 
then filtered out). 






* Techniques of culture of single cell : 

* 

1) Filter paper, raft - nurse tissue technique : Sha rp et at. (1972 ) 

2) Microchamber Technique. 

3) Micro drop method 

4) Bergmans plating techniques 

5) Thin layer liquid medium 

* Callus : A mass of unorganized cell resulting from isolated plant cell, tissues or organs when 
grown aseptically on artificial nutrient media in invitro conditions. 

* Callus culture : A mass of unorganised cells capable of growth on a nutrient medium in invitro 
medium. 

* Explant: an excised portion of plant, organ or tissues used for initiation of in invitro culture. 

* Tissue : Group of cells that perform collective function. 

* Suspsension culture : Tissues or cells cultured in a liquid medium produce a suspension of 
single cells and cell clumps of few or many cells these are called as suspension culture. 

* Types of Suspension culture . 

1) Batch culture 

2) Continuous culture 

3) Immobilized cell culture. 

* Batch culture unsuitable for studies on cell growth and metabolism because their is constant 
change in cell density and nutritional status of medium. 

* Secondary Metabolites : cailus and suspension culture of many species accumulates certain 
biochemicals reffered as secondary metabolies e.g. Alkaloids etc. 

* Elicitors : Some pathogens stimulate the production of secondary metabolites are called as 
.elicitors and phenomenon is known as Elicitation. 

* Micropropagation : Clonal propagation through tissue culture is called as micro propagation. In 
^nicro propagation multiplication rate is 10 6 plant / yr. From single explants. 

Meristem Culture : Cultivation of auxiliary or apical shoots meristem is known as meristem 
culture. 

In meristem culture size of explant is 100 pm in diameter and 250 pm in length. 

Agar Jelled med ium is most widely in meristem culture. 

Vitrification : In meristem culture, some shoots developed in vitro appear brittle, glassy and 
water soaked. This is called vitrification of hyperhydracity. 

Methods of Production of Virus free Plants : 

1) Shoot meristem culture 2) Thermotherapy and Meristem Culture. 

3) Cryotherapy 4) Chemotherapy 5) Virus Indexing. 

Cryotherapy : Proglonged exposure to low temperature (5°C) followed by shoot tip culture for 
virus elimination is called cryotherapy. ~~ 

Chemotherapy : Chemicals added to the culture medium forcurring the shoot tip for free of virus 
is known as chemotherapy, e.g. Virazole, Actinomycin. 

Virus indexing : All the plants obtained through meristem culuture with or without chemo or 
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thermotherpy are not virus free. Such plants have to tested the presence of concern virus is 
called virus indexing. 

Methods of virus indexing . 

1) Scoring the plants for specific symptoms developed by Sp. virus. 

2) ;Sap transmission from test plant to indicator plants. 

3) Serological Test: a) ELISA: (Enzyme linked Immuno Sorbant Assay) 

b) DNA&RNA Probes. 

4) DNA & RNA probes can also be used for virus detection. 

Anther Culture : Haploid plants obtained from pollen grains by placing anthers on suitbale culture 
medium called another culture. 

Pollen Culture : Haploid plants obtained from isolated pollen grains by placing them on a suitable 
Imedium called pollen culture. 

^Examples of another cutlture are Datura, Atropa, Brassica compestris , Brassica napas, Nicotina 
Sp. & Pollen culture are Rice, Wheat, Barly, Tomato. Triticale etc. 

Pollen dimorphism : Pollen grains of different size called pollen dimorphism. 

Inductive Period : Pollen grains of cultured anthers show remarkable cytological changes during 
first 6-12 days called inductive period. 
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Androgenesis : Production of haploid embryo's or plantlet formation from pollen grains is called 
as Androgenesis. 

Ovary Culture : Culture of unfertilized ovary to obtain haploid plants from egg cell or other haploid 
cells of embryo sac called ovary culture. 

Ovary culture used to study physiology of fruit development. 

Double Hapioids (DH) . Using colchicines readily doubles the chromosome number of haploid 
plant the plants so obtained are called as double hapioids (DH). 

The double haploid directly released as variety. 

Hybrid rescue : When embryo fails due to endosperm degeneration, Then embryo culture is 
used to recover hybrid plants is called hybrid rescue or embryo rescue, e.g. Rice, Cotton. 


/r ’h 

3 

3 

3 

o 

3 

O 


Invitro Fertilization : Fertilization under invitro conditions to produce hybrid embroy's among 
plants that can not obtained by conventional breeding is called Invitro Fertilization. 

Test tube Fertilization : The development of seed through in vitro pollination of exposed ovules 
has been described as Test tube Fertilization. 

Invitro Pollination : The process of seed formation following stigmatic pollination of cultured 
whole pistills called as invitro pollination. Devp. by university of Dehli in solanaceae. 
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Nitsh’s (1951) Medium supplimented with vitamins and sucrose (5%) is most commonly used 
Tor invitro pollination. 

Somatic Hybridization ; Production of hybrid plants thorugh fusion of protoplasts of two different 
plants species / varieties is called as Somatic Hybridization & such hybrids are known as 

Somatic hybrids. 

PEG : Polyethelene Glycol: Most commonly used to induce Protoplast Fusion. 
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Symmetric hybrids : Some Somatic plants retain the full or nearly full somatic complements of 
the two parental species these are called symmetric hybrids, e.g. S olanum tuberosum x 
Lycopersicon esculentum i.e. Pomato. 
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Somatic back hybridization : The fusion of sommatic hybrid protoplasts with that from one of 
the its parent is called somatic back hybridization. 

Cybrids : cybrids or cytoplasmic hybrids are cells or plants containing nucleus of one species 
but cytoplasm from both the parental species. 

Transgenic plants f. The plants containing transgenes (gene from unrelated organisms) are 
known as transgenic plants. 

Genetic engineering : Creation of desired / novel plants by the transfer of specifically constructed 
gene assemblies through various transformation techniques is called as genetic engineering. 

Transgens : The plants obtained through genetic engineering contain a gene or genes usually 
from unrelated organism, such genes are called Transgenes. 

Particie gun me thod of gene tran sformation was first used by Klein in Onion (1988). 
Sterilization : It is proceedure used for elemination of microorganism. 

Culture Medium / Nutrient Medium / Medium : It is nutrient solution which is used as substrate 
for culturing explant invitro is termed as Nutrient medium. 

Component of Nutrient Media : 

I) Inorganic Mineral Salts : 

A) Macro - elements : NPK, Ca, Mg and S 

B) Micro - elements : Fe, Mn, Zn, Cu, B, Mo & Co. 

II) Organic Carbon : eg. Sucrose, Glucose. 

III) Organic Suppliments: 

1. Vitamins : eg. mostly vitamin B,, B 3 , B 5 , B s Plus Myo-iriositol. 

2. Amino acids : eg. L-alanine, L- arginine, L - aspergine, L-glutamine, L-cystene, 

L-tyrosine, & casein hydrolysate. 

3. Other organic suppliments : eg. Mostly Coconut milk, Yeast - extracts. Casein 
hydrolysate, Potato extract, Thio-urea, Phloroglucinol, Phenolic compounds. 

IV) Harmones & growth regulator: 

1) Auxins : eg. IAA.NAA, 2-4-D, IBA 

2) Cytokinin : eg. BAP, PAB, Zeatin, Kinetin, Adenine. 

3) Gibbereilins : GA 3 

4) Abscisic acids : eg. ABA 

5) Other growth regulating substances : eg. etheiei>e (C 2 H 3 ) 

V) Gelling agent : eg. Agar - agar mostly TC grade or Difco - Bacto agar. 

VI) Antibiotics : eg. Streptomycin, Gantamycin, cefotxime, Rihavirine, Cefotaxime. 

VIII) Antioxidants : eg. Activated charcoal, thio - urea, citric acid, abscisic acid and polyvinyl 
pyrrolidone (PVP). 

Sucrose : 0,^0,, 


Auxins: 

1) IAA (C 1D H 9 No 2 ) : Indole - 3 - acetic acid : For root induction. 

2) NAA (C 12 H 10 O 2 ) : Nephtalene acetic acid : For callus induction. 






'3) JBA (C 12 H 13 N0 2 ): Indole - 3 - Buyric acid - Rpot induction. 

4) 2,4,D (C 6 H 6 0 3 CI 2 ) : 2,4 -Dichloro phenoxy acetic acid : for callus induction. 

* Cytokinin 

1) Kinetin (6-furfuryl amino purine): For cell division inducing factor. 

2) BA / BAP (N 6 - Benzylamino purine): For auxiliary bud and callus proliferation. 

3) IPA (N 6 - Isopentanyi amino purine): rapid cell division. 

4) Zea i.e. Zeatin : Alternative Cylokinin i.e. BA, IPA - 2 ip to use in media. 

5) Adenine : Stimulate cell division, Overcome dormancy and delay senescence. 

* Gibberliins : Gibberellic acid i.e. GA 3 (C 19 H 22 0 6 ): Stimulates flowering in long day plants. 

* Abscisic acid : (ABA): C 1s H 20 O 4 

* Agar - agar / gum agar . Extracted from sea weed i.e. red algae Gelidium amansii (5) 6-8 gm / lit. 

* Other solidifying agents : 

i) Alginate : used in plant protoplast culture 

ii) Gelrite (0.2%): More clear media that Agar 

iii) Agar - gel (3.5 - 5 g / lit) : A blend of Agar & Phytogel. 

iv) Agarose (0.4 %): Single cell & protoplast culture. 


Sr. 

Types of Media 

Purpose / objectives 

1 . 

M.S. Gamborg era/. (B 5 ) 

Shenk & Hilderbrandt (S.H.) 

To induce organogenesis & regeneration of plants 

2. 

Whites Medium (WH - 1963) 

Root culture. 

3. 

Linsmaler & Skoog (L.S. 1965) 

induce organogenesis & regeneration of plants. 

/- 

{ •*v. 
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B 5 Media (Gamborg et a!. 1968) 

Cell suspension. Callus culture, Protoplast culture, 

& For plant regeneration. 

I 5 
i 

Niisch's & Nitsch (NN - 1969) 

Anther culture. 

1 6. 

Chu(N 6 1978) 

Tissue culture of ceraeals. (used as callus induction 

i 

I- 

i 

1 

media during another culture in cereals.) 


* Stock Solution : Concentrated solutions and groups of media chemicals that are prepared 
ahead of time and used to make several batches of media are termed as stock solution. 

* Size of explant in Banana - 2-3 mm. 

* Sword sukers of Banana : Average weight - 750 gm, Neck diameter - 4-5 cm, 2-4 leaves and 


shape of Coconut. 


Sr. 

Sterilizing agent 

Cone, used 

1 . 

Sodium hypochloride (NaOCI) 

1-1.4% 

2. 

Calcium hypochloride : (CaoCI 2 ) 

9-10% 

3. 

Hydrogen paroxide (H 2 0 2 ) 

10-12% 

4. 

Bromine Water 

1-2% 








PEDC : Pre embryonic determined cells 
IEDC : Induced embryonic determined cells 
ECS : Embryogenic clumps. 

EDM : Emryo development Medium 
PM: Proliferation medium 


Stewart et a!. : Discovered i 


coconi 


/ogenesis. 


BAP : (Benzylamino purine) is most effective cytokinin commonly used in shoot tip rrsenstern 

culture. 

Variants used in tissue culture have been referred as to colliclones (in callus culture) and 
Protoclones (in protoplast culture)? 

DNA content of the varient / fuelgen stained interphase nuclei can be measured by 
cytophotometer. 

Plant biotechnology is the combination of tissue culture and genetic engineering. 
Phytoharmenes is regarded as Primary morphogens 

Blue region s of spectrum promotes shoot formatio n . Red li ght induces rooting . 
Embryogenesis stages : Globular, Heart shape, Terpedo, Cotyledon. 

Micropropagaticri - First Four stages given by Moorashige 

Stage : 0 (zero) added by Stage V - Mean added by Jorge & Sheringtone. 
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HIGHLIGHTS 



Pyruvic acid is converted into Acetyl COA + C0 2 during aerobic respiration. 

Osmotic pressure (O.P.) - Turgor pressue (T.P.) = Diffusion pressure dificit (DPD). 

The rate of diffusion increases with increase in temperature of medium. 

Mature leaves are very sensitive to photoperiodism. 

Plasmolysis useful for expressing the osmotic pressure of cell. 

IBA : Most commonly used rooting harmone. IAA - Natural Synthetic harmone. 

[Visible light ranges from 390 nm to 760 nm. 

Both PS -1 and PS - II are invoved in non cyclic photophosphorylation. 

The light reaction also called Hill reaction which occure in Grana of Chloroplast. 

End Product of aerobic respiration - C0 2 + HjO. Anaerobic respiration = Alchol + H 2 0 
Premature fall of leaves and fruits due to formation of Abscission layer. 

Incipient plasmolysis : The point at which plasmolysis just starts. 

DPD = O.P. or TP = 0 

Boron difficiency generally noticed at Terminal leaves. 

Principle of limiting factor was proposed by Blackman : In natural condition C0 2 is limiting factor. 
Rate of photosynthesis is maximum in redlight. 

Rate of Transpriation is less in hilly areas. 

Osmotic pressure of pure water = O (zero) 

Opening and closing of stomata depends upon the turgidity of guard cell. 

Parthenocarpy causes seedlessness in fruits. 

Rosette leaf symptom in brinja! is due to difficiency of Zn element. 

Tea yellow diseas due ot sulphar, difficiency. 

Ca - Formation of middle lamella. 

Chlorine : Photolysis of water, Zinc: essential for IAA synthesis. Fe : Constituent of Cytochrome. 

Mn : Oxidation of nitrate to nitrite. Mo : essential for activity of nitrate reductase. 

Ambition : Absorption of water by protoplasm and cell wall constituents is called as Ambition. 

Diffusion : Movement of molecules of solutes from high concentration to low concentration in 
solution. 

Osmosis : Movement of melecules or solutes from low concentration to high concentration in 
solution. 

Plasmolysis : If the cell placed in concentration sugar solution the cell protoplasm shrinks. The 
phenomenon is called as plasmolysis. 

In cell turgor pressure created due to contineous endoosmosis. 

Potassium ion is associated with stomatal opening and closing. 

Meristmatic tissue in plants having high concentration of growth harmones. 
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* Phototrophic and geotrophic movements are due to uneven distribution of auxins. 

* Electron Transport chain is opperative in aerobic respiration i.e. Oxygen is used in it. 

* Amount of energy released in hydrolysis of First bond of ATP molecules is 3000 cal. Second 
bond of ATP molecules is 12000 cal. 

* Amount of energy produced during aerobic respiration of one glucose molecule is 673 KcaL 

* Chlorophyll is formed in presence of Iron and Magnessium. 

* Sulpbar helps in protein formulation. Nitrogen : Helps in protein sysnthesis. 

* When relative humidiyt is 100 % stomata will remain open. 

* Imibition Theory was given by Sachs. 

* Quantasomes (unit of photosynthesis) discovered by Park 

* Dark reaction also called Blackman's reaction. 

* For production of one molecule of 0 2 number of quantum required is 8. 

* Only 1 % water is used in photosynthesis. 

* Rate of Photosynthesis is directly proportional to presence of chlorophyll. 

* Enzyme responsible for fermentatio n zymase w hich obtained first time from ye ast a nd discovered 
by Buchne r 

* Parts where food is used calld sink. 

* Secondary growth occures due to cambium^ 

* Decrease in quantum yield at 680 nm is called as red drop. 

* In anerobic and aerobic respiration Kerb's cycle is common. 

* Root xylem is Endarch while stem xylem is Exarch 

* Palaeobotany : It is study of pla nt Fossils ^. 

4 Father of Paleo bo tany is Dr. Birbal Sahani. 

* Glycolate : is substrate for Photorespiration. 

* In phloem of Gymnosperm Companion cells are absent. 

* Chloropiast was named by Shimper . 

* Leaf area index described by Watson (1947). 

* Determination of cell sap concentration is done by Plasmolysis mewthod. 

4 Rate of Transpiration is measured by Cobalt chloride paper method or Potometer. 

* Measurement of rate of photosynthesis is done by Dry Weight difference method. 

* Measurement of rate of respiration and determination of RQ, done by Ganog's respiromet er. 
4 Transpiration can be demonstrated by Ballaney & Criddle method. 

Demonstration of vegetative growth by ARC -Axanometer. 

Golgi bodies first detected in cat and owl by Camilo golgi. It is plant also called dictyosomes 
Mitocho ndria was d escribed first by C.Benda (1987) 

Osmometer : Measures Osmosis. 

Ribosomes first observed in plant cell by Robinson & Brown (1953). 







* Nucleosome : Structural unit of chromatin Fibre. 

* Removal of overies in Female is called spaying. 

* Lysosomes : Only found in animal cell, called as Battery of Hydolytic enzymes. 

* It is also called as sucidal bag. 

* Pasture effect : increase in 0 2 respiration. 

* Emmersion effect : Rate of photosynthesis is increase with decrease in light frequency > 7680nm. 

* Warber effect - 0 2 increase Photosynthesis decrease. 





* Diffusion : The movement of any particles from a region of higher concentration to wards a 
region of lower concentrations is called diffusion. 

* The uptake of Water by plant is called Water absorption. 

* Renne r : Clas sified water absorption as active and passive for first time. 

* Sutoliffe (1969): Proposed the way of radical movement of water. 

* Active absorption : The active absorption of water takes place due to the activity of root and root 
hairs. 

* Passive aborption . The passive absorption of water occurs due to activity of upper part of 
plant, such as shoot and leaves. 

* Ascent of Sap : The upward movement of water from the roots (from stem base) to the top of 
plant is called as cent of sap. Term given by priestley. 

* Godlewaski(1884): Proposed Clambering (relay pump) Theory. 

* Sir J.C. Bose (1833).- Pulsation theory jof ascent of sap. vita! theory. 

* Dixon & Jolly (1894): Cohesion of waterthe ory of Pass ive absorption. 

* This theory is also called as Transpiration pull theory, most accepted theory. 

* The total amount of wa ter present in the soil is called Holard. 

* From this available water to the plants js cali ed Ch esard. 

* And the water which can not be absorbed from soil is called echard. 

* Water holding capacity : In fully saturated soil, the percentage of moisture is held in the form of 
films it is calied water holding capacity. 

* Transpiration : Loss of water in the form of water vapour from the aerial parts of plant by 
evaporation is known as transpiration. 

* Types of Transpiration . 

1) Stomatal Transpiration : Transpiration which takes place through! Stomata (80-90%) 

2) Cuticuiar Transpiration : Loss of water thorugh cuticule called (8-10%) 

3) Lenticular Transpiration : Loss of water through lenticles of fruits and woody stem (0.1 %) 
In Temperate zone less than 10% foliar transpiration occurs through culticle. 

* Stomatal pore has width of 10 to 120 p & length 20 p. 

|The total pore area when stomata are fully opened is 1 to 2 % of total leaf. 

Classification of Stomata: 

1) Apple or Mulberry type : These stomata are distributed on lower 
surface of leaf e.g. Apple, Mulberry, Walnut etc. 

2) Potato type : Stomata are mostly present on the lower surface of 
the leaf but some are on the upper surface. 

e.g Potato, Tomato, Pea, Cabbage. 






3) Oat type: Stomata are equally distributed on both the surface of 
leaf. e.g. Monocots, Wheat, Rice, Jowar. 

4) Water lily type : Stomata are found only on the upper surface of leaf. e.g. Lotus, Waterlilv, 
nymphea, aquatic plants, with floating leaves. 

5) Potamogeton type : Stomata are either absent or if they are present they are functionless 
e.g. Potamogeton, hydrilia and other submerged aquatic plants. 

In dicot, the guard cells are kidney shaped while in monocot the guard cells are dumb - bell 
shaped. 

Stomata! index : It is the ratio of number of stomata per square mm of leaf surface with total 
number of epidermal cells including stomata. 

Guttation : It is exudation of droplets of liquid water from the margins and tips of leaves. The 
term coined by Burgestein. 

Hydathode : Guttation occurs from groups of leaf cells called hydathode. 

Hydathode is an opening or Pore in the leaf epidermis. 

Essential elements : C, H, O, N,, P, K, Ca, S, Mg, Fe, Mn, Zn, B, Ca, Mo, Al, Si, Cl, Co, etc. 

Major element (Macro elements) : required in large quantities are called as e.g C, H, O, 
N,P,K,Ca Mg,S. 

Minor element (Wiscronutrients or Trace elements) : required in small quantities e.g. Mn, Zn, 
B, Cu, Mo, Fe, Cl. 

Arnons (1939} criteria for essentiality : 

1) Elements must be have essential for normal growth or reproduction, neither of which can 
occur in its complete absence. 

2) It required must be specific and can not be replaced by substituting some other elements. 

3) The elements must be acting.directly inside the plants and not simply causing some other 
element to be more rapidly available. 

Approximate amount in the Whole plant:. 

i) Carbon - 45 % ii) Oxygen - 43 %. iii) Fiydrogen - 6 % 

Approximate amount of nitrogen present in the whole plant is 1 to 3 %. 

Nitrogen present in soii in the form of Nitrates and Ammonia! salts. 

Approximately 0.5 to 0.7 % magnessium is present in whGle plant. 

Approximate amount of phosphorus present in whole plant is 0.05-1%, Sulphur -|0.05%, Calcium 
- 0.1 to 3.5% and Potassium - 0.3 to 6%. 

Mo deficiency causes jWhiptail disease in Cauliflower. 

Zn dificiency causes khaira disease in Rice. 

Term Hydro ponics coined by Jerick et at. 

' Hydroponics : The practice of growing plants in nutrients enriched water without soil is called 
soilless growth or Hydroponics e.g. Tomato, Carrot and Roses. 

1 Aeroponics : It is a system of culture for growing plants within the root system exposed to air. 

‘ It is derived by zober el a!, in 1976. e.g. Citrus and Olive. 



* Photosysnthesis : It is defined as process in which certain carbohydrates are synthesized from 
C0 2 & Water by Chlorophyll cells in presence of light. 

* Stephan Wales : Father of plant physiology explained relation between leaves and sunlight 

* Jerm Root Pressure given by him . 

* The chioroplasts of higher plants 5plong, 2gwide & 1 to 2pthick. 

Photosynthetic pigment : The pigments present in the chloroplast carryout photosynthesis. 
They are 1) Chlorophylls 2) Caretenoids 3) Phycobilins. 

* Ciorophyli a = C 5S H 7 p 5 N 4 Mg Chlorophyll b : C 5S H 70 O 6 N 4 Mg 

* Carotenoids : These are two fat soluble yellow pigments i.e. caroten (yellow , orange and 
xanthopnyi) (Yellew) Together called carotenoids - occurs in Granna. 

* Light reaction is also called as Hills reaction because hills proved that chloroplast produce O, 
from water in the presence of light ATP & NADH 2 are formed. 

* Photophosphorylation : Conversion of light energy into chemical energy is called 
photophosphorylation. It is intro duced by^Am on. 

* In non cyclic photo Phosphorylation water is the source of election - 

* Calvin cycle to produce 1 Mole of glucose. 

* Calvin cycle (C 3 Plant): it is cyclic reaction occuring in th e dark phase of Photosy nthesis. 

* It is occures in stroma of chioroplasts. CO z Fixation takes place. 

* The first stable product of calving cycle (C, Plant) is 3 Molecules of Phosphogyceric acid (PGA), 
Also it is first stable product of dark reaction in photosynthesis. 

* The Calvin cycle was observed by Melvin Calvin in chlorella an unicellular green algae. CO, 
acceptor in C 3 Plants is RUDP (Ribolabe disphoshpate) 

* in C. cycle the first stable compound is a 4 Carbon compund, namely Oxalou.cetic. acid. PfriP 
(Phosphoenol pyruvate) is first C0 2 acceptor in C 4 Plants. 

* C, Plants : Grasses, sugarcane, Maize, Sorghum, Atriplex, Rosea and Amranthus Sp CO Fixation 
occures In C4 pathway in Chloroplast of Bundle sheath Cells. 

* In 1965 Kartschak, Hartt and Burr First discovered the C 4 pathway in Sugarcane leaves. (HRK 
cycle). 

4 The peculiar anotomy of leaves of C 4 plants is called Kranz anotomy. 

" CAM Cycle : Crassalacean acid Metabolism, e.g. Cactus, Orchids, Pineapple. 

* In CAM Plants fixes C0 2 during day hours, because stomatal remain open during night hours 
CAM Cycles occures in Mesophyll cells. 

* Out of total solar enery reaching the earth about 2% is used in Photo synthesis and about 10% 
is used in other metabolic activities. 

C, Plants are more efficient in Photosynthesis than C 3 Plants. 

Rate of Photosynthesis increases by increase in temperature upto 40°C. 

Respiration : It is process of biological oxidation where oxygen is utilized and C0 2 is released for 
the purpose of releasing energy. 

C c H | 2 0 6 + 60 2 6C0 2 + 6H 2 0 + 686 K Cal. 

Respiratory Quotients : It is defined as the ratio between the volume of C0 2 given out and 





'oxygen taken. Or It is ration of C02 evolved tp 02 absorbed. 

Volume of CCty evolved 

Respiratory Quotient (RQ) =-,— T - 

Volume of 0 2 absorbed. 

When jRQ = 1 For respiration (1) 

RQ < 1 - respiration of fats & Protein also suculants and red leaves. 

RQ > 1 - respiration of Organic Acids, RQ - 0 Succalent Plant RQ = co (Infinity) 

Anaerebic Respiration. 

* Type sof Respiration : 

1. Aerobic Respiration - It takes place in presence of oxygen and stored food gets completely 
oxidised into C0 2 and H 2 0. 

2. Anaerobic Respiration : It takes place in absence of oxygen or when oxygen cone is less 
than one percent. Food material is incompletely oxidised into C0 2 and ethyl alcohol. 

* Compensation Plant : There will be certain light intensity when Photosynthesis and respiration 
is exacly balanced for food preparation. Rate of Photosynthesir=zero. It is called as compensation 
point. 

* Glycolysis-occures in cytoplasm. 

* Glycolysis : it is conversion of glucose into pyruvic acid in stepwise manner with the help of 
several enzymes. 

* Net gain of ATP is 2 moleecules. 

* Glycolysis is also called as EMP Pathway (Embden, Mayerhof & Parna) 

* Kerbs Cycle : With the help of 0 2 , Pyruvic Acid is completely oxidised into CO, and H 2 0 and 
release maximum amount of energy by this process. 

* Kerbs cycle is also called as Citric acid cycle or Tricarboxylic acid cycle. 

* ' Acetyl Co-enzyme is the intermidiate product which link glycolysis and kerbs cycle. It occures in 

mitochond ria of ce ll wall. 

* During oxidative phosphorylation 38 ATP molecures are formed out. Out of which 8 ATP molecules 
are utilized for the process and gain is 36 ATP molecules. 

GDP : Guanosine diphosphate. GTP : Guanosine Triphosphate. 

ADP : Adenine di Phosphate. ATP : Adenine triphosphate 

FAD : Flavin adenine dinucleotide • NAD : Nicotinamide adenine dinucleotide. 

NADP : Nicotinamide adenine dinucleotide phosphate. 

* Mitochondria is acted as Power house of cell because it stores energy in the form of ATP. 

* Cytochrome chain and molecular oxygen are components of ETS. 

* Size of mitochondria is 0.5 to 3 p in length. 

* Optimum temperature for respiration is 30°C. 

* Photorespiration : Release of C0 2 in presence of light in respiration process called as 
photorespiration. 


* Photorespiration is seen in Gossypium, Phaseolus, Capsicum, Pisum, Tomato. 
Petania, Glycine, Wheat, Oats, Oryza, Chlorella, Nitella etc. & absent in grasses. 







* Chloroplast, Peroxisome and mitochondriaihVoiyed in phibtorespiration. 

* Growth : It is a peramanent and irfeversible.ehangeln mass, length or height volume and size of 
plant. 

* The typical growth curve of a plant is ’S’ .shaped it is called a sigmoid curve or grand period 
curve. 

* Growth is generally measured in following ways 1) Direct method. 2) Horizontal microscope 

3) Auxanometer - Arc indicator or pfeffer's automatic auxanometer. 

* Plant growth regulator : A plant harmone is an organic substance produced in higher plants 
controlling growth of other physiological functions at a site remote from its place of production 
and active in minute amounts. 

* It is also called as phytoharmones. the term is coined by Thiman._ 

* The ter m auxi rrwas introduced byKogl and Hagensmit (1931). 

* Tryptophan is the precursor of auxin jAA. (Hort - CET - 09) 

* S.Yasuda (1934) was the first person to develop parthenocarpic fruits in the cucumber. , 

* We nt (19281 isolated auxins f rom the Avena coleoptile tips by a method called Avena curvature 

test. . 

* Gibberellins was discovered for the first time by Japanese Scientist Kurosawa in 1926. 

* The term gibberellins was coined by Yabuta & Hayashi in 1939. 

* It gives name gibberellins because it was first, isolated from fungus Gibbrella fugikuroi. 

* Precursor of Gibberelic acid is Kaurene. 

* Gibberellin promotes the synthesis a myla s e e nzyme in aleurone layer of the cereal during 

germination which catalyze starch into sugar. " 

* The Cytokinin Discovered by Skoog and Miller and Hiberlandt. The term cytokinin was 
proposed by Lethamjn.1963 True cell division harmone. 

’ The Abscisic acid (ABA) was discovered by Cams and Addicott (1963). 

‘ Precursor of A BA is Viloxanthi n. 

ABA was also named dormin because it causes dormancy. 

‘ ^JJenny (1924) observed that ethylene gas was highly effective in inducing fruit ripening. 

Florigen : It is flowering harmone. It causes Flowering in plants. 

Florigen : Was discovered by Chailakhyan. 

Morphactins : Morphactins are synthetic' growth harmones, They bring about fundamental action 
on morphog enesis and hence they called morphactins. 

Vernalin : Vernalin is plant harmoe. This is produced on Vernalization (Chilling treatment of 
plants) and It was discovered by Melchers (1932). ~ ~~—— 
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AGROECOLOGY AND ENVIRONMENTAL SCIENCE 

Ecology : It is scientific study of relationship between organism and their environment. 

Hanns Reiter : Coin the term Oekologie in 1865. 

Ernest Hackle . Gave first defination of ecology in 1986. 

Odum (1975) : Defined ecology as study of strucutre and function of nature or ecosystem. 

The word ecology was coned by Henry David. 

The individual organism is a fundamental functional unit in ecology. 

Ecosystem or Bioecogensis: The community and non living environment interacting together are 
referred as ecosystem or bioecogenesis. 

Aristotle (4 th B, C) : Classify animals according to habit and habitat. 

Theophratus : First ecologis, studied plant relation to altitude and moisture. 

Graunt(1662): Father of demography, studied birth rate, death rate, sex ratio 

J.E.B. Warming (1895) : Community study. . 

Rachel Carson : Wrote the book “Silent spring” in 1962. 

Bunning : Coin the term Biological clock. 

Environment : Denotes the sum total of physical and biological factors that directly influence the 
survival, growth development and reproduction of organism. 

Wlishra (1958) : Father of Indian Ecology (mama! ecology). Classified environment as living 
and non living root and stem. 

Pebunyar (1953) : Classified environment as living and non living. 

Diastrophism : Uprising of huge earth crust and formation of mountains in part of continent or 
■Whole continents. 

Gradation : Levelling of mountains and high land by geographical sinking, erosion and dissolution 
of rocks. 

Distribution of rainfall affect the type of vegetation. 

Light Intensity : It is strength of ligiii impinding earth surface. It measured in foot candles or 
Lux. 

Pedology : Study of soil from various angles (aspects) is called as pedology. 

Pubsecence : Adaptation to advertisities of available moisture resistance suceptability to or drough 
or parasite frost and heat. 

Topography : Surface feature of earth. 

Parasitism : Some organisms derive their nutrition from other living organism are known as 
parasitism. 

Xeric Condition : Envronmental condition where water losses are maximum are known as xeric 
conditon and plants called Xerophytes. 

iVlesic condition : The conditions of optimum available moisture and favouring optimum rates of 
transpiration are known as mesic condition. 

Crown / Wild fire : When fire cover the strata of ecosystem 








* Surface fire : Fire spreads on surface of soils only. 

* Plant indicator or indicators of environment . 

* 1 } Tall grasses : Fertile soil, short grasses - low water content semidesert condition plants 
like Calotropis, Agave, Opuntia. etc. 

* Trees: 1)Acasia, Prosopis, Delbergia - low water 

2) Andropogan and Ipomea-sandy loam soil 

3) Ber, Babul: gravel soil. 

4) Saccharum : Sandy desert, 

5) Rumex and Rhododendrom - acid soil. 

6) Chara. Urticularia - polluted water 

7) Spermatia stricta : iron rich soil, 

8) Sulsola, suaeda - saline alkali soil 

9) Mushroom - humus rich soil, 

10) Harmal - High 'K' 

* Population - A group of organism of same species occupying a pedicular space. 

* Quadrates : An area of any shape used for sampling. 

* Natality : It refers to number of new individuals produced per unit time. 

* Mortality : Number of individual dying in a given population in given period of time. 

* Life table : Indicates death rates and expected life at various time interval. 

* Immigration : One way individual movement inword from one population to other. 

* Emmigration : Out Word movement of individual. 

* Migration : Two way movement of individuals involving periodic departure and return. 

* Biotic School : Howard and Fiiske (1911) 

1 Climatic School : Boden Heimer (1928) 

* Community : Any assemblage of populations of living organism in a pedicular areas. Also called 
Biocoenosis and described by Oyster Bank (1877). 

* Ec'otone : A boundary community between two major communities is called as ecotone. 

Ecological Niche : The place 'with pedicular kind of environment inhabited by an organism is 
term as habital. 

Hyper volume Niche is also called as multidimmensional orjmullifactor niche. 

Guids : They are group of species explotting a common resource in a simillar fashion. 

Guids helps to identify the basic functional roles plays by a species in the community. 

The first community occupying bare area.where no life has existed is called primary succession 
e g. Sand bars, Rock surface. 

The first community occupying bare area is called pioneer and the final community (stable)' is 
called climax. 

Whole sequence of succesion is called as sere and each stage as serial stage. 

The sere is primary succession is called prisere jand than in secondary succession is called 
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subsere. Plant succession was given by H.C. Qowles (1899). 

Autotrophic Succession : Succession where energy flow is maintained in definately is called 
outotrophic succession. 

Nudation : Formationof baren area is called nudation. 


Invasion : It signifies the arrival of propagules of various organism and their establishment in the 
new area. 

Ecesis : The acceptance of new area as a home by the propogule is termed as ecesis , 

Every day we breathe 23000 times during which we in hale 2000 litr es of air. 

Air Pollution : Air that contains more chemicals in high enough concentrations to harm humans, 
other animals or materials. 

The global Temp, had risen by only 4°C over last 1800 years. 

Because of Global Warming i.e. rapid industrialization the global temp, increased about 0.5 to 
1°C since last century. “ — 


* In India 1.40 x 10 14 gm out of 5 x 10 15 gm world wide C0 2 is produced. 

* Swamps and rice field contribute about 25-30 % of world methane. 

* Methane trap heat five times more than C0 2 and contribute s 18% to green hous e effect. 

* Ozone has peak concentration 10 mg / kg atmosphere arround 25 km above the surface above 
earth. 

* Water Pollution : It refers to any physical or chemical, change in water which could adversly 
affect its use for domestic, irrigation, industrial and recreational prupose of adversly affect aquatic 
biota. 

* Noise Pollution : Unwasted sound or sound with value which cause discomfort to the listener. 

* The measurement of Noice is decible (dB) 

* WHO has fixed 45 dB as a safe noise levell. ■ ■ 

* Loudness : is the strength of sensation of sound reciveled by the individual. 

* Auditory fatigue appears in the 90 dB, 100 dB [■ Permanent hearing loss. 

* Noise level upto 80-60 dB disturbs sleep, while 80-90 dB causes irreversible changes. 

* Temperory hearing loss - 4Q00-60Q0 hz. 

* Sciocusis : Permanent hearing loss due to noise pollution is called^sciocusis, 

* Soil Pollution : It results from excessive.use of pesticides, insticides, and fertilizers which adversly 
affect physical, chemical and Biological properties of the soil. 

* India is 4 lh largest producer and consumer of N & P fertilizers, while consumption is 72 kg / ha. 
MS : 153 kg / ha. (2010), In - 2008 -108 kg fertilizers consumption of India. 

* Alpha radiations is four times harmful than X rays. 

* When there is atomic explosion the energy is released as 50% Blasts 33% heat, 17% 
radioactivity. 

* CPCB : Central Pollution Control Board. 

* It is basic functional unit in ecology: ecosystem. 

* The term ecosystem was first proposed by Nese lyJ 1935) Father of ecosystem. 

* Ecosystem : The system resulting from interaction of all living and non living factors of envronment. 
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* Secondary consumers : Carnivores, 

* Tertiary consumers : Top Carnivores. 

* Entropy : is a measure of unavailable energy from transformation. 

* Charfes Elton (1927): emphasized the idea of pyramids. 

* Limnology : The study of fresh water is called limnology. 

* Middle east - Worth China & Middle America are known as centres of agroecosystern. 

* The cultivated plants and domestic animals together called eultigens. 

* The term wild life given by Willium Harnaday. 

* Agricultural ecology : Optimization of agricultural production with least deterioration of natural 
resources and environment. 

* Bicrrae : A large regional or sub continental biosystem characterised by major vegetation type or 
land scape aspects. 

* Autoecology : Study of individual'organism or species in relation to its environment. 

* Synoecoiogy : Study of groups of organism comprising different species in relation to their 
environment. 

* Classification of plants according to their tolerance for temperature. 

1) Megaiherm : Tolerate high temp, through out the year e.g. Tropical rainforest. 

2) Mesotherms : Tolerate high temp, during summer and low temp, during winter e.g. Tropical 
deciduous forest. 

3) Microtherms . Plants grown at higher altitude tolerate low temp. e.g. coniferous forest. 

4) Hekistolhssms : Live in Artie and alpine regions of world and can tolerate extremely low 
temp, through out their life span. e.g. Alpine vegetation. 

* Temperature required : 

1} jlG-25°G : Normalieaf..dsv.eiopmeoi 2) 2Q°C Flower initiation in lip plants. 

3) 10°C Flowers open and grow. 4) 15-25°C : Stem elongation. 

Bygr 0 pirsyt.es : Plants growing in high atm. humidity e.g. Mosses, Fungi. Ferns. 

Epiphytes : are the plants which grow on other plants for anchorage. Support but unlike parasites 
they manufacture their own food material. 

Psammorphytes : Plants grow in sandy soils. 

The density of propulation varies with time and space. 

Jlamesj^SmaJJest collective units of plant or animal population. 

Types of Curve : 1) Convex Curve : Mortality rate high in order individuals. Less in the life 
ecpectancy. e.c. Man, Large animals, Mountain, Sheep, Honeybee etc. 

2) Concave curve : Mortality rate is high in early stages. Older member population the life 
expetancy increases e.g. Parasites, Grasshopper. Seedlings, Birds etc. 

3) Constant curve : Constant rate of mortality curve of independant stage e.g Birds, Rodant, 
Lizard 

Predation : Member of one species eat other species. 

Types of Predation : 1) Harbivory : Animals eat grasses 




2,$i?ar*i3it|^ fcHosi;.£parasite relation 3) Carnivory : One animal eaten by other 

4) Cannibolism : Predator an&pray belongs to same group. 

5) AmmensatlsirkiiiWhene. one organism is harmed by associated, unaffected organism e.g. 
Antibiosis, Allelopathy. 

* Ecological stratification : The phenomenon of arrangement of various organism in the community 
into a distinct layers or strata is called as ecological stratification. 

* Edge effect: The phenomenon in ecotone to have more number of species and higher population 
density of the same species, than the adjoining communities is called edge effect. 

* Homostatis: Odum (1971) defined homostatis (Homo : same, statis : Standing) as the tendancy 
of natural ecosystem to resist and remain in state of equilibrium. 

* Autotrophs are also called as producers. 

* Decomposers are also popularly known as microconsumers. 


Sr. 

Types of Siol 

Plant Groups. 

1. 

Acidic Soil 

Oxylophytes. 

2. 

Saline soil 

Halophytes 

3. 

Cold soil 

Spychrophytes 

4. 

Sand & Gravel 

Psammophytes. 

5. 

Roock surface 

Lithophytes 

6. 

Rock crevices 

Chasmophytes 


* Man is considered as omnivores. 

* Preumatophores are respiratory roots. 

* Butricularia - quatic insectivors plants. 

* Physiologically dry soil is saline soil. 

* Pyramidy energy is always upright. 

* Epiphytes takes water from atmosphere 

* Percentage of C0 2 in atmosphere : 370 ppm. 

* Inverted pyramid of Biomass is termed in Pond ecosystem. 

* Liquid gold : Petrollium. 

* Largest lake of salt water in India Chilka 

* Use of DDT banned for Agril. purpose in India in 1985. 

* Normalrain pH is 5.6. 

* Fly ash is environment pollutant gastraled by Thermal Power Plant. 

* Permanant hardness of water is caused by chlorides and sulphates. 

* Jawaharla! Nehru community Biodiversity Movement was launched in India in 1989. 

* Most abundant hydrocarbon pollutant in atm is methane. 

* Law of minimum (Barrel concept ): Liebig (1940) 

* About 50% atmosphere is lies below 5.6 km. 

* Ministry of environment is set up in 1980. 
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* Compunds used for Artificial rain making / cloud seeding : Dry Ice (CO.) and Silver Iodide 

v * 

* National Insititute of ocenography is presently situated at Goa. ■ 

* Quantum : Photons carries certain amount of energy is called as quantum. 

* Solar Const ant: 19 4 cal/cm 2 /min. 

* The effect of sunlight on the plant movement is called Heliotrophism. 

* Negatively phtotrophic roots. 

* UNEP! (United Nations Environmental Programme) - Headquarter - Kenya. 

* 1UCN . International union for conservation of nature and natural resources. 

* IPCC : Intergovernmental pannel on climate change chairman - R.K. Pachaurk 







QUESTIONS 

Batson (1906) coin the term Genetics. 

Blackslee (1937) discovered that colchicine can be used for doubling of chromosome number. 
The theory of cell linkage was proposed by Virehaw (1858). 

The term chromosome was coined by Waldyar (1888). 

Cel! is structural and functional unit of life. 

The end portion of chromosome is called as Telomere. 

The division of nucleus is known as Karyokinesis. 

Centromere divided during anaphase stage of mitosis. 

The process of exchange of genetic segments of homologus chromosome is known as 

Crossing over. 

Mitosis is known as Homotypic division. 

Union of male gamete with female famete is known as Fertilization. 

The process of fusion of one sperm nucleus with egg cell and other with two polar nuclei is 
known as double fertilization. 

With complete dominance, F 2 from a monohybrid cross segregates into 3:1. 

In linkage phenomenon, parental types appear in greater number than expected. 

Cross over percentage never exceeds 50 %. 

Nilsson Elhe propose the multiple factor hypothesis. 

Genes present in cytoplasm are termed as piasmagene. 

The universally accepted code for coding the relative position of four bases is Triplet code, 
in hyperploidy one chromosome is added in normal chromosome complement as observed in 
Trisomie. 

Polyploidy are induce d by using Col chicine. 

Mutation is the sudden heritable change in the structure of gene. 

Sudden heritable change from mutant allele to wild type is called reverse mutation. 
Chimera are the organisms whose body comprises male and female parts. 

When certain genes are capable for expression in one sex but not in other they are known as 
Sex limited characters. 

Barr bodies are also known as Sex chromatin. 

The term mutation was coined by De Vries (1900). 

In a genome, each type of chromosome is represented only once. 

The double helical structure of DNA was proposed by Watson & Crick (1953). 

DNA is polymer of Nucleotides. 

A. B. O. Blood group in man was first discovered by Landsteiner (1900). 







31 . The gene is subdivided into recon, Muton ?nd Cistron by Benzer (1955). 

32. The pure line theory was proposed by Johannsen (1903). 

33 . Jenson (1952) developed the idea of Multiline varieties. 

34 . Sum of total genes in a species is called gene pool. 

35 . The additive and commulative genes governing quantitative characters are called polygenes. 

36 . Qualitative characters are controlled by Oligogenes. 

37 . The characters whose development depends on specific environment are known as Threshold 
characters. 

38. Cleistogamy mechanism is observed in Self pollinated crops. 

39 . introduction is the process of introducing new plants/species into a new locality from their 
growing place. 

40. The gradual loss of variability in the cultivated forms and their relatives are referred as genetic 
erosion. 

41. Pure line is the progeny of single self fertilized homozygous plant. 

42. Mass selection method is generally practiced in cross pollinated crops. ...... 

43. In Single seed descent method, one seed is taken from each F 2 segregating population and 
bulked together. 

44. Multilines varieties are the mixture of several pure lines which are similar with each other but 
having different genes for disease resistance. 

45. Progeny test was first used by Louis De Vilmorin for improvement of sugar beet. 

46. Top cross is used for testing combining ability of an inbreed lines. 

47. Synthetic variety is a mixture of inbreeds of good general combining ability. 

48. The highest degree of inbreeding is achieved by selfing. 

49. Heterosis is the superiority of F, over the parents. 

50. The sum of total unfavourable genes present in a species is known as genetic load. 

51. Inbreeding depression is not observed in self pollinated species. 

52. The number of lines entering a synthetic variety are usually 5 to 8 . 

53. Clones is a group of plants produced from a single plant through asexual reproduction. 

54. Somatic mutations are also called as Bud mutation. 

55. The loss in vigour and productivity of clones with time is known as clonal degeneration. 

56. Synthetic varieties are maintained by Open pollination. 

57. Heritability is the degree to which the variability of a particular quantitative character is 
transmitted to progeny. 

58. Male sterility is used an large scale for producing hybrid seed in jowar and bajara. 

59. Self incompability is the failure of pollens grains to fertilize the ovary of the same flower even 
though they are fertile. 

60. A hybrid is cross of Ax R lines. 










61 International Rice Research Institute (1RRQ established as Phillipines, 

62. Sugarcane Breeding Institute is established at Coimbatore. 

63. International Bureau of Plant Genetic Resources (iBPGR) established in Rome. 

64. Cotton Technological Research Laboratory (CTRL) established in 1924 at Matunga (Mumbai). 

65. The agents used for inducing mutation are known as Mutagenes. 

66. Jagahnath variety of rice is evolved by mutation breeding. 

67. Triticaie is developed by Intergeneric hybrid. 

68. Vertical resistance is govern by Oligogene. 

69. Horizontal resistance is govern by polygenes. 

70. ISenO-for^gehe relationship hypothesis was established between host and pathogen in 1956 

established by Flor. 

f- • . 

71. ' (ofertelics of disease resistance was first studied inj 905 by Biffen. 

72. miSoncept of physiological races was introduced by Barrus. 

73. Environmental stresses are of two main types viz., Biotic and abiotic. 

74. The Brix Hydrometer instrument is used for measurement of total dissolve solids in juice. 

75. |h sorghum CSH-1 is first hybrid developed. 

76. The chromosome number of sorghum bicolor is 2n =20. _ _ 

77. In development of hybrid of Bajra Cytoplasmic genetic male sterility is used 

78. fri fur stamens are in diadolphus condition. 

79. ” ' M^ugafCarie ah open panicle is known as Arrow. 

80. The polyploidy used in ornamental and horticultural crops are Autopolyploids. 

81. The rate of occurrence of spontaneous mutation is 1 in 10 lacs. 

82. in India first the gamma garden was installed as Bose institute, Kolkata. 

83. Diallel mating design, total number of single crosses estimated by formula n (n-1)/2. 

84. National Bureau of Plant Genetic resources established at New Delhi in 1976. 

85. Mahatma Phule Krishi Vidyapeeth, Rahuri was established in 1968. 

86. international Institute of Tropical Agril. (IITA) established in 1968 at Nigeria. 

87. th® concept of combining ability in maize was proposed by Sprague and Tatum. 

88. CIMMYT- International centre for maize and wheat improvement at Mexico. 

89. I£RISAT: International Crop Research Institute for semi arid tropics at Hydrabad. 

90. ICARDA: International centre for Agril. Research in Dry area, Syria. 

91. General combining ability is estimated from Half sib families. 

92. Biotechnology is controlled use of biological agents such as micro-organisms or cellular 

components for beneficial use. 

93. ICGEB: International Centre for Genetic Engineering and Biotechnology is at New Delhi. 

94. G haberiandt: Father of Biotechnology. 

95. Somaclonal variation : Plant regenerated from tissues or ceils culture show heritable variation. 
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Totipotency is ability of plant cell to develop into a complete plant : .<'& 

High concentration of cytokinin brings shoot bud initiation.^! Jan! •snssnsj-uS *3 

Agar gelled medium is most widely used in meristem culture.ro v&ewil b ? So 

ELISA : Enzyme linked immuno sorbant assay . .s xgotOfui-'iT 

Ovary culture used to study physiology of fruit development.. • n w «u . S. 

The Double haploids are directly release as variety. v. •- 

Polyethylene glycol (PEG) is most commonly used to induce protoplastTusion. ■ 
Micropropagation : clonal propagation through tissue culture is knownas.micropropagation: 
In micropropagation, the multiplication rate is 10 6 plants per year frorfr-asirigie expiant. 
Meristem tip culture used to produce virus free plant. ims/ti >"'■ 

Embryo rescue techniques used in cotton. ' : v» ■■ 

Creation of desired plants by the transfer of specifically constructed gene assemblies through 
various transformation techniques is called genetic engineering. ! : — - <f 

In Bt cotton the genes used were Cry 1 A, Cry 1 Ac, Cr y 1 AB. 

Stewart ef a/, discovered the importance of coconut milk for somaticiefhbTyageffesis. 
Biotechnology is the combination of Tissue culture & Genetic Engineering':-:;.’- 
Micropropagation is most commonly used in Banana. •• 

The size of explant in Banana = 2-3 mm. :r.:*r •••■*.••*• • 

Godlewaski proposed the relay pump theory. •••; *.•**;.. .T 

Transpiration pull theory was proposed by Dixon & Jolly, cjo 

The loss of water in the form of water vapour from the aerial part of plant by evaooratibn is'- :: - 
known as Transpiration. 

In dicot the guard cells of stomata are kidney shaped. r " f 

Guttation is exudation of droplets of liquid (water) from the margins and tips of leaves. 
Molybdenum deficiency causes whip tail disease in cauliflower. s •. ; ■ 

Stephan Hales : Father of plant physiology. *■ 

Light reaction is also called as Hill reaction. 


121. The first stable product of Calvin cycle is 3 molecules of phosphogly ceric acid (PGA). 

122. In C 4 cycle the first stable product is Oxaloacetic acid. ■. 

123. CAM cycles occurs in Mesophyll cells. . r -V ■■ 

124. C 4 plants are more efficient in photosynthesis than C 3 plants. 

125. Glycolysis is also called as EMP pathway. . '■ 

126. Kreb’s cycle is also called as Citric acid cycle or Tricarboxylic acid cycle. - 

127. Acetyl co-enzyme is intermediate product which links glycolysis and krdb's cycle. 

128. Mitochondria is acts as power house of cell. 

129. The typical growth curve in plant is sigmoid shaped. tv 

130. Tryptophan is precurser of Auxin IAA. -- 
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131. Isopenenyi adenine is the precursor of cytokinin. 

132. Viloxanthin is precursor of absicic acid. 

133. Florigen is flowering harmone causes flowering in plants. 

134. The rate of photosynthesis is maximum in Red light. 

135. Osmotic pressure of pure water is Zero. 

136. Opening and closing of stomata is depends upon turgidity of guard ceils. 

137. Parthenocarpy causes seedlessness in fruits. 

138. Dark reaction is also called as Blackmans reaction. 

139. The rate of transpiration is measured by potometer. 

140. The rate of respiration is measured by Ganog’s respirometer. 

141. Seed is matured and ripened ovary which contains one or more ovules that develops into 
seed. 

142. Seed Technology : is the science dealing with methods of improving physical and genetic 
characteristics of seed. 

143. Agril. Universities playing vita! role in quality seed multiplication by producing Foundation stage 
of seed. 

144. National seed corporation was established in 1963. 

145. Parents of CSH-9 = MS 296 A x CS 3541. 

146. Phule Yashoda is rabi sorghum variety. 

147. WCC-75 is a composite of Bajara. 

148. The local name of CO-86032 variety of sugarcane is Neera. 

149. Maintenance ofrecommended- isolation distance is useful in seed production to maintain 

Genetic purity. 

150. The variety selected for seed production must be genetically stable. 

151. Breeder seed is progeny of nucleus seed. 

152. Nucleus seed is produced under strict supervision of original plant breeder. 

153. Foundation seed is progeny of Breeders seed. 

154. Certified seed are labelled with Blue colour tag. 

155. Breeder seed are labelled with Golden yellow colour tag having size 12x6 cm. 

156. Genetic purity of breeder seed is 100 %. 

157. Wheat is self pollinated crop. 

158. The isolation distance for foundation & certified seed plot of rice are 3 meters. 

159. The isolation distance for F/s & C/s plot of Bajara hybrid is 1000 m & 200 m. 

160. Tur is often cross pollinated crop. 

161. Seed certification is a legally sanctioned system for quality control of seed during seed 


multiplication and production. 

162. Wild oat is objectionable weed in wheat. 




163. Stick seed trier is most commonly used sampling instrument. 

164. Tetrazolium Test is taking for testing seed viability. 

165. Grow out test are taking for testing genuiness of cuitivar or vigour of cultivar. 

166. Grow out test is conducted for all crops st Goiecjoan. 

167. Seed act was passed in parliament on 29 th December, 1966. 

168. The seed act come in force in country on 2 nd October, 1969. 

169. Central Seed Testing Laboratory (CSTL): - New Delhi. 

170. State Seed Testing Laboratory (STL): Pune, Nagpur, Aurangabad. 

171. AOSCA : Association of Official Seed Certifying Agencies 

172. In working sample the minimum number of seed should be 2500. 

173. In 1993 - Seed year declared by FAO. 

174. Ecology is scientific study of relationship between organism and their environment. 

175. Henry Devid coin the term Ecology. 

176. The individual organism in fundamental functional unit of ecology. 

177. Rachel carson : wrote a book silent spring in 1962. 

178. Bunning coin the term Biological clock. 

179. Mishra -Father of Indian Ecology. 

1 80. Quadrates is an area of any shape used for sampling. 

181. Life table indicates death table and expected life at various time interval. 

182. Biotic school: Howard & Fiiske (1911). 

183. Ecotone : is a boundry community between two major communities. 

184. Formation of barren area is called as nudation. 

185. WHO fix 45 dB as safe noise level. 

186. The term ecosystem was first proposed by Tensely (1935), Tensely : Father of Ecosystem 

187. Limnology : Study of fresh water. 

188. Charles Elton (1927) emphasise the idea of energy py ramid. 

189. Cultivated plants & domestic animals are togetherlv known as cultigens. 

190. Man is considered as Omnivores. 

191. Use of DDT banned for agril. purpose in India in 1985. 

192. Jawaharlal Nehru community Biodiversity movement was launched in India in 1989. 

193. NIO : National Institute of Oreanography - Panji (Goa) in 1966. 

194. Photons carries certain amount of energy are called as quantum. 

195. UNEP : United Nations Environmental Programme. 

196. IPCC : Inter governmental Pannel on Climatic Change. 

197. IUCN : International Union for Conservation of Nature and Natural Resources. 

198. Green India Mission started by Govt, of India in 2010. 

199. In year 2011, 165 countries in world taking discussion to ban Endosulfan. 

200. Carbon credit is related to. reduction of emission of C0 2 . 








Soil Science : The science which deals with study of soils and natural resource on the surface 
of earth crust. 

Soil : soil is dynamic natural body composed of mineral matter and organic matter and living 
forms in which plants grow. 

Earth crust contains Si0 2 : 59.08%, Sesquioxides : 22%, Basic oxides : 15.32% 

Geology : History- of earth forms, its origin to the present time / stage. 

Pedology : Study of soi l genes is, classification and morphology. 

Edaphology : Study of soil as medium for plant growth and crop production 
Component of soils : 

A) Soil solids (50%): i) Mineral matter - 45% ii) Organic Matter: 5% 

B) Liquids : 20-30 % Water obtained from atmosphere in form of rain and dews. 

C) Gases : 20-30% Air obtained from atmosphere. 

Contribution of Scientists . 

1) Van Helmont: Showed principles involved in plant growth. 

2) Wallerius : Showed that humus, was chief source of food to the plants. 

3) Van Liebig . Proposed mineral thory of plant nutrition 1840, Law of minimum. 

4) Warington : Published book physical properties of soil (In 1890) 

5. Dokuchaev (1879) : Introduced idea of study of soil profile. Father of Soil Science, Soil 
genesis arrd-ciassification. 

6. Jenny (1891): Soil formation depends on various factors and suggest the equation of soil 
Jormation S = f (Cl, O, r, p, t.) 

7. Dorcy : Studied Hydraulic conductivity of soil. 

8. Wollny (1879): importantance of physical properties of soil, Father of Soil Physics. 

9. Brag (1909): Developed soil moisture equivalent techniques. 

10. Mohr : Developed scale of hardiness for minerals. 

Minerals : It is a naturally occuring inorganic substance having a definate chemical composition 
and distinct physical characters. 

Primary Mineral : Minerals that forms from original component of rock e.g. Feldspar, Mica, 
Quartz, Apatite, Homblade. 

Secondary Minerals : Secondary minerals are formed from primary minerals or rocks by 
weathering and soil forming process, e.g. Limonite, Gibbsite, Kaolinite, Gypsum, Calcite, 
Dolomite. 

Essential Minerals : The mineral which formed the chief constitutent of rocks and which are 
regarded as the characterises componant of that rock are known as essential minerals. 

Quartz: Most abundant mineral in soil. Source of sand and course silt fraction. 





* Feildspar - Two groups : orthocalase and plagioclase. 

* Orthoclase Feldspar are mainly potash bearing while plagioclase are soda feldspar. 
Orthoclase Feldspar's are important source of K in soils. 

* Apatite is the original source of the Phosphorus in soil. 

* Rock : An aggregate of one or more minerals. 

* Classification of Roacks. 

* A) According to their origin / Mode of Formation : 

1) Igneusrock 2) Sedimentary rock 3) Metamorphic rock 

1. Igneus Rock : Classified into : 

A) On the basis of physical composition. 

i) Intructive or plutonic rocks ii) Extrusive or volcanic rocks e.g. 

B) On the basis of Chemical composition. 

i) Acid rocks : Contain > 65% silica e.g. Granite, Rhyolite. 

■ ii) Sub Acid Rocks : Contains 60-65% silica e.g. syenite and Trachsfc? 

iii) Sub basic rocks : Contains 55-60% silica e.g. Andesite. 

iv) Basic Rocks : Contains 45-55% silica, e.g. Gabbro and Basalt 

v) Ultra Basic Rock : Contains < 50-45 % silica e.g. Limestone. 

2. Secondary Rocks : are classified as : 

i) Aranaceous - e.g Sandstone ii) Agrillaceous - e.g. Mudstone 

iii) Calcareous - e.g. Limestone iv) Carbonaceous - e.g. Ca!p@i U 

v) Silicious - e.g. Diatomecious vi) Precipited - e.g. Gypsum ana ; ■ 

3. Metamorphic rocks : Meta morphosis brought about action of water. 

i) Hydro metamorphic rocks - e.g. Quartzite, Laterite. 

ii) Dynamo metamorphic rocks : e.g. Schist, Gnesis. 

iii) By heat: iThermometamorphic : e.g. Limestone to Marble. 

* C0 2 is one of the most effective agent in decomposing rocks and minerals 

* C0 2 is universly present. 

Hydrates : Water combines with some minerals or compounds present in the rock to form I- 

The process of transportation of weathered material is called denudation. 

While that of accumulation at another place is known as deposition. 

Eolians : Dust is transported by winds over thousands of miles and deposited such, d 
land is called Eolians. 

Lacustrine : Deposition of weathering material due to lake is called Laceustrines. 
Alluvial: Deposition of weatering material due to river in bank of river is called alluvial. 
Colluvial: due to specific gravity. 

Alluvial soils are of great agricultural importance. Rank first in India. 

Soil Genesis or Soil Formation : The evaluation of soil body with its characteristk 


iv-* 






features from the soil parent material is known as soil genesis. 

* Dokuchaev V.V. (1889) : established the equation related to soil formation 

* S = f (P,CI,0) Father of soil science. 

* Jenny (1941): Formulated revised soil forming factor, equation. 

S =f (Cl.O.P.r.t,.) 


* Where S = Soil properties, Cl = Climate, 0-Bio sphere, P- Parent Materail, r- Relief or topography, 

t - time (.) - Additional unexpected factor. 

* Soil Forming Factors : 

1) Passive soil forming factors : i) Parent material ii) Topography iii) Time. 

2) Active soil forming factors : i) Climate: a) Rainfall b) Temperature, ii) Bio sphere : Vegetation 
and Organisms. 

* Leterization : It is process of desilication i.e. removal of silica and accumulation of sesquioxides. 

* Leterite Word suggested by Buohaven 1847 by meas highly ferruginous deposites 

* Salinization : It is process of accumulation of soluble salts in soil. 

* Gleization : It is process of reduction of iron due to anaerobic conditions and in waterlogged 

soils. Such soil also called as (Hydromorphic soils. .— 

* Soil Profile - It is a vertical section of the soil from the surface through all its horizones including 
C horizons upto parental material. 

* Horizone : A layer of soil approximately parallel to the soil surface different in the properties and 
the characteristics from adjucent layer bellow or above it. There are five major / master Horizon, 
viz. O, A, E (A 2 ), B & C. 

1. O Horizon : It is surface layer dominated by organic material usually occur in forest area, 
absent in grass land. Histic epipedon. 

2. A Horizon : Mineral horizon formed below O Horizon, Characterised by the accumulation of' 
humified organic matter, intimely mixed with mineral material, dark in colour. 

3. E Horizon : (A 2 ): Mineral horizon with loss of silicate clay, maximum leaching, zone of higher 
jeluvation lighter in colour, maximum eluvation of clay. 

4. ’B’ Horizon : Horizons that bellow A, E or 0 Horizons. Illuvial zone, silicate clay, iron, 
Aluminium, humus, carbonate. Gypsum and silica. It is horizon of illuviation. 

It is absent in Black Soil. 

5. 'C' Horizon : Parrent material, little affected by Pedogenic processes. 

* ’R‘ Horizon : Bed rock Granite, Basalt, Quartzite and undurated lime stone etc. are examples of 
bed rock, very little evidences of weathering. 

* Pedon : It is a smallest volume that can be recognised as a soil individual. 

* Polypedon : Agroup of similar pedons or the pedons of unlike character is called as polypedon. 

* Soil Texture : It is the relative proportion of the various seperates in soil. 

* Size of Soil Seperates : 


A) IBSS System. 

Clay Silt 

- >-> 

<0.002 mm 0.02 mm 


f-ine sand 


Course sand 
-» 


Gravel 

-> 

> 2 mm 


0.2 mm 


2mm 





c 



Coarse snad Coarse sand Very Coarse 

_^ ^ _ \ 

0.25 mm . 0.5 mm 0-20 mm 

75 to 250 mm, stones >250 mm. 

* Soil Textural classes : 

1 ) |Sand : Sand - 70%, Clay - 15 % or less. 

2) jSilt: Soil with silt 80%, clay :<12% 

3 ) Clay : Soil with clay at least 35-40 % 

* Loam : It is mixture of sand, silt and clay particles that exhibit the proportion of those seperates in 
about equal proportion. 

* Stokes law : Velocity of any spherical particle setting under the influence of gravity in a fluid of 
given density and viscocity is proportional to the square of the radius of the particle. 

2 gr 2 (ds-dw) 


B ) USDA System : in mm 

Clay Silt Fine sand 
-> - ; > 


Medium sand 

-» 


0.002 mm 0.02mm 0.05 mm 0.1 mm 
Gravels have size 2 to 75 mm, cobble or flage - 
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Where = v - velocity. g-acceleration (9.8 m/s) r-radius, ds - desity of soil 
particles, dw - density of water, n - coeff. of viscosity. 

* Stokes law suggested reletionship between radius of spherical particle and rate of sedimentation 

in liquid. "" 

* Soil structure : The arrangement of soil particles in soil mass is known as soil structure. 

Mechanism of soil structure formation : 

i) Flocculation - Formation of Aggregates or clubs or floes together of individual tiny soil particles 
especially clay. 

ii) Aggregation - Holding of soil particles in a single mass or cluster such as clods, crubs etc. 

iii) Cementation : Holding of soil particles in to hard, brittle consistancy by cementing substances 
such as humus, CaC0 3 , etc. 

* Types of soil structure : 

A) Platy : Particles arranged in horizontal plane, plate iike. 

B) Prismatic : Particles arranged in vehicle lines. 

C) Coloumner : Just like prismatic but top are rounded. 

D) Angular blocky : Like block, but edges are rounded and sharp. 

E) Subangular Blocky : Just like blocky, edges are rounded and sharp are not. 

F) Granular : Spherical aggregates relatively non porus. 

G) Crumb : Spherical but are porus and soft. 

The particle when small, the surface area more and vice versa. 

Particle density : It is mass per unit volume of soil solids. 

The average particle density of soil is taken as 2.65 g/cm 3 . 

Bulk density : The mass (Weigh) of dry soil per unit bulk volume including the air space. 
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Soil type 

Bulk density g/cm 3 


Clay, Clay loam, Silt loam 

1.0 to 1.60 


Sands and Sandy loams 

1.2 to 1.8 


Compacted subsoils 

2.0 


The soil with high proportion of pore space to solids have low bulk density. 

Fore space (Porocity): It is that protion of soil volume occupied by air and water 
Soli Colour: By Munsell colour chart. 

1) Hue : The dominent'spectral colour. 

2) Value : The relative lightness of colour. 

3) Chroma : relative strength of colour. 

BD BD 

% Pore space = 100 - (— x 100) = (1 -) x 100 

PD PD 


Soil Colours : 

i) Black colour: due to organic matter (O.M.) 

ii) Red yellow : Unhydrated ferric oxides. 

Hi) Brown : Mixture of O.M and Iron oxides. 

iv) .. White : Silica and lime 

v) Bluish and Greenish-: Ferrus compund. 

vi) Motting colour: alternate oxidation and reduction of Iron. 

soil colour is mostly.due to iron and mangnese compunds and organic matter in the soil. 
iSl consistence : The resistance of soil to deformation or rupture. 

scM'f aeration : it is a mechanism of gas exchange in soils that prevents oxygen difficiency and 

•JOj toxicity. 

The concentration of C0 2 increases after the rains because of increased nitrification and 
decomposition of organic matter. 


Boil contains S to SO times more C0 2 than atmosphere. 

Clayey soils contains higher amount o'f C0 2 than sandy soils. 

increase in deapth of soil increase the C0 2 content and decrease in oxygen content of the soil. 
The oxygen content of soil is higher in summer and low in winter. 

Organic matter addition and cropping increase the level of C0 2 in soil air. 

Higher moisture and Temperature encourages higher production of C0 2 
The concentration more than 1% of C0 2 in the soil is toxic to plant roots. 

Oxygen difficiency disturbs the metabolic process in plants. 

Soil Reaction : It indicates degree of acidity or Alkalanity of a soil and it is measured in pH value. 
pH : Negative iogarithum to the base of 10 of Hydrogen ion activity. 



o 

o 

o 

o 

H 

O 

.o 

3 

o 

o 

o 

o 

) 

o 

3 

o 

o 

o 

0 

3 


/ 

Q 

o 

3 

o 


o 





It is developed by Sorenson (1909), 

Soil: water ratio = 1:2.5 Normal soil 
Saline Soil = 1: 1 _ 

Buffer action : The resistance offered by the colloidal particles to the change in pH is known as 
buffer action and system is said to be buffered. 

Buffering capacity is greater in clayey soils than sandy soils. 

Legume requires neutral to slight alkaline soils while cereals required neutral to slightly acidic 
soils. 

The pH range 6 to 7 is optimum at which availability of the nutrients is optimum. 

In Base Saturated soils having pH > 7 while than of unsatured soil < 7 

Ion exchange : It is exchange of ions between soil solution and the ion adsorbed on soil colloids. 

Isomorphic substitution : High valancy cations are replaced by low vaiancy cations there by 
leaving a negative charge. 

The rapidity of cation exchange is depends upon Zeta Potential. 

Montmorillonite clay mineral have greater cation adsorbing and exchange capacity than kaolinite. 

Replacing power of cations increased in following order: Na* < K* < NH 4 * < Ca a *< H" 

Cation exchange capacity (CEC) : The sum of total exchangable cations that a soil can adsorb, 
expressed as centimoles per kg (Cmol kg 1 ). 

When 'Na' forms more than 50% of total exchange cation, pH of soil is > 8 and clay turned into Na 
- clay which is very sticky. 

Base saturation : The degree to which the exchange complex is saturated with base or 
exchangeable cations except H* and Al 3+ 

Total exchangeble cation (C mole kg ; 

% Base Saturation = -—------— —.. x i 00 

CEC (C mole / kg) 

In Black soils and alluvial soils base saturation is high and they are aikaiine in reaction. 
jArid and semiarid soils - Base saturated. 

High rain fall area soil base unsaturated. 

Anion exchange : Adsorption of negatively charged ions (anions) replaced by on the positively 
charged site on clay minerals and organic matter. 

Kaolinite has greater anion adsorbing and exchange capacity than montmorillinite and illite. 

The affinity of adsorption of anions commonly present in soil is of the order No 3 , Cl, S0 4i PC 4 . 

Soil solution : The liquid phase of soil with its solutes consisting of ions, dissociated from the 
surfaces of soil particles of soil particles and of the order soluble material is called soil solutions. 

Soil colloids •. It is material made up of organic or inorganic particles less than 0.001 mm diameter. 

The external surface are of one gram of colloidal clay is at least 1000 times than of 1 gm of sand. 

Montmorillonite clay have expanding crystal lattice and hence imbibe large amount of water 
and hence swell enormously. 

Kaolinite is non expanding type, water do not enter between crystal lattice and hence it sweil 
less. 









* Co-agulating capacity of cations in decreasing order is H>Ca>WSg>K>Na. 

s* 

* Zeta Potential : The electric charge of soil colloids is known as zeta potential. 

* H, Ca and Mg encourage flocculation while Na encourage dispersion or defoliation. 

* Types of Soil colloids : 

1) Layer sillicate clay : They are crystalline, layer like structure and area most prominent in 
organic colloids in soil. e.g. Kaoline, Montmorillonite, lilite, Smectite. 

2) Iron & Alluminium Oxides clay : dominant in highly weathered soils of tropics and semitropics 
some crystalline, some amorphous e.g. Gibbsite, Geonite. 

3. Allophane and other amorphous mineral : Arnourphous silicate colloids. They are high 
capacity to adsorb cation and anions. 

4. Organic soil colloids : Arnourphous in nature, very small in size. 

* Silicate clays are also known as Phyllosilicate. 

* Silicon tetrahydral and Alluminium octahydrai sheets are the fundamental structural units of 
silicate clay. 

* DEC of humus 400 me /100 gm or 400 c-mole i kg of soil. 

* Soil organic matter: It is organic fraction of soil including plants animals, and microbial residue. 

* Humification : The process involved the decomposition of organic matter leading to formation of 
humus. 

* Animals are usually considered secondary source of organic matter. 

* The average total organic matter and Nitrogen increase from two to three times for each 10°Cfall 
in mean annual temperature. 

* Rate of decomposition : 

i) Rapidly decomposed : Sugar, Starches, and Proteins etc. 

ii) Less rapidly decomposed : Hemiceliulose and Ceiiuiose etc. 

iii) Very slowly decomposed : Fats, Waxes, Lignis etc. 

* Humus : it is complex and rather resistant mixture of brown or dark brown arnourphous and 
colloidal substances modified from the original tissues or synthesized by the various soil organisms. 

* Elemental composition of humus : 

i) Carbon - 55 to 60% ii) Hydrogen - 4-5% iii) Oxygen - 35-40 % 

iv) Nitrogen - 5 to 6 % 

* Humic Substances ; Humus conssist of 5 different groups of compounds : i) Humin 

ii) Apocrenic acid iii) Ftuvicacid iv) Humic acid v) hematomelonicacid. 

* The colloidal surface of humus are negatively charged. 

* The water holding capacity of humus on weight basis is 4-5 times that of the silicate clay. 

* C : N ratio : It is the ratio to % carbon to % total nitrogen present in soil or plant. 

1) jC : N ratio of cultivated soil: 10 : 1 2) C : N ratio of legumes : 20 : 1 to 30 : 1 

3) ]C : N ratio of microbes : 4 ; 1 to 9 : 1. 4) C : N ratio of wheat straw : 80 : 1 

5) )C : N ratio of straw residue : 100 : 1. 6) C : N ratio of sugarcane straw : 120 : 1 

7) jSaw clust: 400 : 1. 

* 1 atm = 1.013 bar =101.3 kpa. 
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* PF Scales : 

i) Gravitational Water = < 2.54 or 2.54 to 0 ii) Field - Capacity = 2.54 - 1/3 Atm' = 33 kpa. 

iii) Permanent Wilting pt. = 4.2 pF = 15 atm. iv) Hygroscopic water: 4.5 to 7 

v) Capillary water = 2.54 to 4.2 vi) Maximum waterholding capacity = 1 to Q 

* The percentwater retained in soil. 1 cmthickafter it has been saturated and subjected to centrifugal 
force 1000 times of gravity for 30 min. 

* Darcy’s law - states that the rate of flow of liquid through porus medium is proportional to the 
hydraulic gradient in the direction of flow of the liquid. 

* QW = K (h/D) At 

* Where QW = quantity of water, K = hydraulic conductivity, A = cross - sectional area, t = time, 

D = distance of flow, h = difference in water potential between two points in water saturated soil. 

* Hydraulic gradient : Change in hydraulic head per unit distance inthe direction of flow. 

* Hydraulic Conductivity : Rate of which a liquid flow through soil mass under given hydraulic 
head. 

* Soil survey : It is essentially a study and mapping of soils in their natural environment. 

* Soil classification : It is systematic arrangement of soils into group or categories on the basis of 
their characteristics. 

* Dignostic horizones : It is one which is formed as result of pedogenic processes and having 
^distinct properties that can be measured. 

* Dignostic horizons used to differentiate among soil orders, suborders, great groups, Family and 
series. Series is last category in system most specific. 

* Soil Fundamental orders : 

1) Entisols 35% shallow black : Little profile development orchic epipedon common. 

2) Inceptisols : embryonic soil with few dignostic features. Orchric and umbric epipedon, combic 
horizon, 

* Mostly found in India high proportion. 

3) NSillisols : MoHic epipedon, high base saturation, dark soils, nitric horizon. 

4) Alfisols : Nitric soil, high to medium base saturation. > 35% slightly. 

5) Ultisals : Argillic horizon, low base, acid saturation, 35% more acidic. 

6) Oxisois : Oxic horizon no argillic horizon highly weathered. 

7) Vertisois : High in swelling clays."Shringly deep, cracks when dry. 

8) Ardisols : Dry soil, orchric soil, sometimes argillic, nitric horizon. 

9) Spodo Sols : Spodic horizon, commonly with Fe, A!,, and humus accumulation. 

10) Histosoles : Peat or bog 30% organic matter. 

11) Arrdisols : From volcanic eject, dominated by allophone or Al. humic complex. 

12) Entizols : 

Land capability classes : It is system of classification of the land according to its capability for 
practical land use. 

1 - IV Class - For Agril. Cultivation. 







* V-VIi = Forest etc. 

V 

* VIII-No any vegetation. 

* Saline Soil : A non sodic soil containing sufficient soluble salts to impart its productivity is called 
saline soil. pH : 7.5 to 8.5. 

* The persence of sodium, chloride and sodium sulphate give a white colour to the incrustation 
formed on the surface known as white alkali. 

* Among three sodium salts sodium carbonate is extremely toxic, sodium chloride intermediate 
(while sodium sulphate least toxic. 

* The exchangable sodium percentage (ESP) is more than 15 is saline sodic soil. 

* White alkali : The presence of sodium chloride and sodium sulphate give a white colour ot the 
incrustation formed on the surface known as white alkali. 

* It occurs in saline soil. 

* Sodic Soils : A soil that contains sufficient sodium to moderate with the growtn of most crop 
plants and in which the ESP. is > 15% is called sodic soil. 

* Black alkali : In sodic soil dispersed and disolved organic matter deposited on soil surface, 
causing darkening is called Black Alkali. 


Sr. 

Classification 

pH 

EC dsm-1 

ESP % 

Reclamation. 

1 . 

Saline Soil 

<8.5 

> 4 

<15 

Leaching with water 






(good quality), 

2. 

Saline Sodic Soil 

8.5 

>4 

>15 

Washing of Sait 

3. 

JSodicSoil (Alkali) 

>8.5-10 

<4 

>15 

Gypsum addition 


* Saline soil occurs for most part in regions of Arid and Semiarid climate. 

* The total evaporation in arid zone reaches 1500 to 3000 mm/yr. 

* Reclamation : Treatments of either saline or sodic soils to make them more productive is known 
as reclamation. 

* Removal of excess sail to a desired level in the rooting zone is the basic principle of reclamation 
of saline soils. 

* Leaching requirement : It is that fraction of water that must be leached through root zone to 
control soil salinity at specified level. 

LR = Ec iw / Ec dW 

Eciw = E.C. of irrigation water, Ecdw = EC of drainage water. 

E.D. = Electrical condictivity 

* Leaching is an essential part of the reclamation process. Whether the soil is saline or alkali. 

* Higher salt tolerance crop : Barly, Sesame, Rice, Sugarcane, Oat, Berseem, Lucerne. 

* Medium salt tolerance crop : Castor, cotton, Sorghum, Bajara, Maize, Mustard, Wheat. 

* Low salt tolerance crop : Pulses, Pea, Sunhemp, Gram, Linseed, Sesamum. 

* Sodic soil occurs generally in relatively low lying area with insufficient natural drainage. 


* Calcarious soils are formed in warmed temperature and semi arid region where rain fall is very 
low. 
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* Ammendments used for reclamation of sodic soil. 

1) Soluble Ca salts : Gypsum and Calcium Chloride. 

2) Acid or Acid formers : Sulfur, Sulfuric acid, Iron sulphates, iron pyraites. 

* The acid forming substances like S, FeS0 4 , Al 2 (SO^ used as reclamation of calcarious soil. 

* Acid Soils : are those soils with pH value is less than 7.0. 

* Granite : Acidic in nature. 

* Anaerobic decomposition of organic matter gives rise to peat soils which are acidic in reaction. 

* The most favourable base for good soil structure is Ca 2+ 

* Lime requirement : Quantity of lime required to added to a soil to correct the soil acidity is 
jknown as lime requirement. Determined by SMP buffer method. 

* Lime materials : i) Calcic limestone (CaC0 3 ) ii) Dolomite limestone (CaMg(C0 3 ) 2 ) 

iii) Quick lime (CaO) iv) Hydrated (slaked) lime (Ca(OH) 2 ) v) Chalk (CaC0 3 ), vi) Basic Slag (Still 
industry) vii) Fly ash (Thermopower plant waste) 

* Upland soil : The soil which is in oxidised condition for the greater part of growing season. 

* Submerged soil (Low land soil) : The soil which is saturates with water for a sufficiently long..... 
time annually to give soil distinctive gray, horizons resulting from oxidation reduction process. 

* The basic unit of electrical conductivity (EC) is deci simen per meterJdsrrHJ^ 

* The irrigation water classsification for salinity hazards used as guideline is proposed by Rechards 

(1954). .. . 

* With the help of saturation index, Quality of irrigation water for sodicity hazards can be evaluated 
for pressurized irrigation system. 

* Eaton (1950) Proposed concep of Residual sodium carbonates (RSC) for evaluating high 

carbonate water “ 

* RSC vaiue. 

i) ■ < 1.25 : safe for irrigation prupose. 
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ii) 1.25 - 2.5 : Marginal suitability for irrigation purpose 

iii) > 2.5 : Not suitable for irrigation purpose. 

* Tolerance of plants to Boron : 


Tolerant: Sugarbeet, Onion Turnip, Cabbage, Lettuce, Carrot. 

Semi Tolerant: Sunflower, Potato, Tomato, Radish, Wheat, Corn, Beans. 
Sensitive .Apple, Grape, Fig. Cherry, Appricot, Orange, Lemon. 
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Sr 

Property 

Kaolinite . 

lllite 

Montmorillonite. 

1. 

Structure 

1:1 lattice 

2:1 type 

2 : 1 type 



non expanding 

Non expanding 

Expanding 

2. 

Linkage 

0-0H rigid 

0-0 

0-0 

3. 

Dist n bet n two units 

Fixed 7.0 AO 

Fixed 10 AO 

Variable 9.6-18 A.O. 

4. 

CEC me /100 gm. 

3-15 

15-40 

80-120 

5. 

W.H.C. (Water Holding 

Low 

Medium 

High. 


Capacity) 




6. 

Cohesion & Pasticity 

Low 

Medium 

High. 

7. 

Swelling and Shrinkage 

Low 

Medium 

High. 

8. 

Porocity & Permeability 

Porus & Permiable 

Medium 

High 

9. 

Size 

Coarse 0.1 - 5 p 

Medium 0.1^2 p 

Fine 0.01 -Ip 

10 

Shape 

Hexagonal crystal 

Irregular flakes 

Irregular Flakes. 

11 

Surface area 





Internal 

None 

Low 

Very high 


External 

Low 

Medium 

High. 
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SOIL PHYSICS AMO PROPERTIES OF SOIL . 

* Soil Physics : it is branch of soil science which deals with physical properties of soil as well as 
with measurement, Prediction and control of physical process taking place in and through the 
soil. 

* The relatively inert sand, silt. Fraction can be called as the soil skeleton. 

* Prorocity generally lies in range 0.3 to 0.6 (30% - 60%) 

* Soii Clay: These are inorganic material and particle size having less than 0.002 mm. in diameter. 


Soil day minerals -coacts as weak acids 



Crystalline 

Montomorillonite: Black Soil 2:1 type 
Kaolinite : Red and laterite soil. 1:1 type 
illite -.Alluvial Soil, 2:1 type 
Vermiculite : Volcanic ash soil. 2:1 type 
Chlorite One extra layer of 
■Bracite : Black Soil. 2:2type 
Smectite. 2:1 type 

* StfiieeHe or Si/iicrocet: The individual crystaline day particle is called micelle. 

* Swelling : The imbibition of liquid by colloid accompanied by an increase in volume is reffered as 

swelling. . ' ' 

* Shrinkage : Dehydration of day particles accompanied by decrease in volume is reffered as 
shrinkage. 

* Dispersion : It is the phenomenon to break up compound particles such as the aggregates into 
individual component particles. 

* USDA: United State department of Agriculture. 

* iSSi: International soil science society. 

* ASTItil: American society for Testing material. 

* fVHT : Massachussetts institute of Technology. 

* USPRA : United state Public Road administration. 

* D!N : German standard 

* Methods of particle size anlaysis 

1) Internationa! pipette method. 

2) Bouyoucos Hydrometer Method (1927) 

Specific Gravity : a ratio of mass of matter to mass of equal volume of water. 

Measurement Methods : 


Amorphous 



Oxides Allophane 

Hydrus oxides of Fe, Al, j 

Yellow of Brown or Red Soil 

Fomed from volcanic 
PoorAl. Silicate 








i) Particle density : by pycknometer. * 

ii) Bulk density : a) Clod coating method b) core sampling method c) Pit method 

d) Gravimatric Moisture content at crack initiation stage. 

Aggregation = Flocculation + cementation 

Value of MWD (Mean Weight diameter) more than one are considered as useful to crop production. 
Measurement of mechanical stability of aggregates is done by Dry Sieving Technique 
Wat er stability of agregates can be determined by Yoder's Wet sieving technique 
Indices for expressing distribution of aggregates size. 

1) Mean weigh diameter Xi= X 

/=! 

2) Geometric mean diameter.. r * p 

Tillage should be carried out at moisture content 2.8 to 4.2 pF 

. Puddling : It is an international process of breaking soil aggregates into a uniform mud and is 
commonly practiced in low land rice cultivation to reduce percolation loss. 

Soil conditioner : Krillium, Polyvinyl alcohol (PVA), Polyacrylic acid (PAA) and (0.1%) 
Polyacrylamide - used for stabilization and artificially formed agregates. 

Dispersed soil can be corrected by application of ammendments like Gypsum, Pressmud Cake. 

Laboratory measurements of hydraulic conductivity . 

i) Constant head method ii) Falling head method. 

Field measurement of Hydraulic conductivity : 

1) Single auger hole method in presence of water table. 

2) Single auger hole method in absence water table. 

3) Two auger hole method. 

Methods of infiltration measuremnt: Double ring infiltrometer method. 

Course textured and well aggregated soils have usually high infiltration rate. 

When soil is sufficiently dry self mulching occurs. 

Ficks law : The rate qf_nutnent.diffusion (dc/dt) is directly proportional to concentration gradient 
(dc/dx) De - Diffusion coefficient. A - Crossectional area. 

dc/dt = dc/dx DeA 

Heat capacity : The amount of heat required to produce a given change in temp of a body is 
known as heat capacity Q = CMT. 

The specific heat capacity of soil varies between 0.174 to 0.25 cal / gm / °C of most soils. 
The average is about 0.2 cal / gm / °C. 

Thermal conductivity : It is defined as quantity of heat transmitted through unit length of 
substances per unit cross sectional area per unit temp, gradient per unit calories. 

Unit: Calories cm I sec. I cm 2 1 °C. 

The rate of flow of flux through porus medium is proportional to temp, gradient 
Thermal conductivity : Sand >loam > clay >peat 






* The presence of water between the particles increase the conductivity to values higher than that 
of pure water. 

* Conductivity increases with increase in moisture content. 

* Thermal diffusivity: It is an expression of rate at which substance heats of as a result of thermal 
gradient. 

* Thermal diffusivity is directly proportional to thermal conductivity and inversly proportional to heat 
capacity on volume basis. 

* It is observed that thermal conductivity increases as the bulk density of soil is increases. 

* Van Hoffs found that rate of chemical reaction is doubled by rise in 10°C temp__ 

* Soil erosion . It is removal and transportation of soil particles from one place to another by 
various forces iike running water, wind, man and animal activities. 

* Normal weathering of soil is also called geological erosion. 

* Accelerated erosion : Soil erosion caused by mans activities like deforestation over grazing of 
the land, faulty cultivation etc. takes place at rapid rate is called as accelerated erosion. 

* Water erosion : It is due to depressive action and transporting power of water perticularly rain 
water. 

* Types of water erosion : 

i) Splash erosion : It is scattering of detached soil particles by the impact of rain drops. The 
velocity of rain drop may be 30 km/hr. 

ii) Sheet erosion : It is uniform removal of soil in thin layer like a sheet from gently sloppy land 
resulting from overland flow occuring in thin layers. 

iii) Rill erosion : the beating of raindrops combined with surface flow of rain cause the initial 
[microscopic rilling. 

* Rill erosion is removal of soil by water from small well defined channels when there is a 
concentrationof overland flow. 

iv) Gully erosion : the erosion having channels larger than rills and which can not be removed by 
tillage operation is called gully erosion. 

* Gully erosion is advanced stage of rill erosion. 

* The silica - sesquioxide ratio is most important index of soil erodibility. 

* If this ratio < 2 soil are more resistant to erosion. 

* Universal soil loss equation : A = RKSLCP by Wischmeier and Smith. 

* Where A-Average annual soil loss t/ha, R - rainfall erosivity factor. K - soil erodibility factor. SL- 
Slope length factor, C - Cropping management factor, P - Conservation practice factor. 

* Topographic factor - The product ofslqpe length and slo pe gradient is called topographic factor. 

* The thresh hold velocity of particle movement is about 3 km / hr. for surface wind. 

__ ——— ■«—— 

* Saltation : The major portion of soil carried out by wind is moved in series of short bunches 
called saltation. 

The soil carried saltation consist of fine particles ranging from 0.1 to 0.5 mm in diameter. 

Suspension : Very fine particles (<0.1 mm in diameter) are carried into suspension being kicked 
up into air by the action of particles in saltation. 

Surface creep : Soil particles larger than about 0.5 mm in diameter but smaller than 1.00 mm 
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are too heavy to moved in saltation but the are .pushed along the surface by impact of particles in 
saltation to form a surface creep particle size (0.5 -1 mm) 

* Estimation of Wind erosion equation : E = IRKFOWDB 

E - soil loss by wind erosion, R - Surface cover factor, K - Surface roughness factor, F - Soil textural 
class factor, O - local wind conduction factor, W - field width factor, D - wind direction factor, B - 
wind barried factor 

* Soil degradiation / Land degradiation : It means reduced potential productivity of soil (and 
vegetation) at a fixed level of outputs. 

* Soil Water Conservation and Water Harvesting. 

i) Hardware Treatments : Permanant types e.g. construction of dam. 

ii) Medium software treatment : Combinationof i & iii - contour bunding. 

iii) Software treatment : Temperary type. je.g. strip cropping vegetative bund. 

* Dead Furrow : Dead Furrow are laid across the land slope in rolling lands to intercept the runoff. 

* Erosion occurs by combined action of wind and water is known as wave. 


Sr. 

Practice 

Slopes 

1. 

Contour bunding 

6% 

2 

Graded bunding / Channel bunding 

2-10% 

3 

Bench terracing 

16-33% 

4 

Zing terracing 

3-10% 
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* Micropore ; diameter < 0.06 mm function : Water retention and slow microcapilary. 

* Macropore : diameter > 0.06 mm function : Aeration and drainage. 


o 

o 

o 

o 



o 

0 






SOIL FERTILITY, FERTILIZERS AH® mm 


* Plant growth : It is progressive development of organs or whole plant and expressed in terms of 
dry weight, length, or diameter. 

* Soil Fertility : The quality of soil that enables it to provide essential chemical elements in quantities 
and proprotions for the growth of specified plants. 

* Soil productivity : Capacity of soil for producing a specified plants or sequence of plant under a 
specified system of management and it is expressed interms of crop yield. 

* The rate of growth of most agricultural crops is susaliy 15-40°C. 

* About 5-10 % of dry weight of plant is composed of nutrient elements. 

* Soil fertility evaluation : It is nutrient syppiying or assessment capacity of soil. 

* Methods of soil fertility evaluation : 

A) Chemical Method : 

a) Analysis : i) For total nutrients ii) for available nutrient (rapid tests). 

b) Plant analysis : i) Total elemental analysis : 

i) Crop log technique Clement - In Hawai on sugarcane 

ii) ‘A’ value technique : Dean and Fried. 

iii) Tissue Testing (Hoffer) 

B) Biological Method : 

a) Using higher plants : i) Neubauer seedling ii) field experiments, 

iii) Jennys pot culture test iv) Pot culture experiment 

v).Miis.che.r]ichs technique. vi) sunflower and lettuce technique, 

b} Using microorganism : i) Azotobacterfor P & K, ii) Asperillus nigerfor Ca & Mg and K. 
iii) Connighamella piague method - for *P\ 

C) Dignosis of deficiency symptoms of nutrients by visual observations in fields : 

4 Forms and sources of essential elements : 


Element 

Form 

Scientist discovered 

Sources. 

Carbon C 

co 2 

~ 

Air, OM, respiration. 

Hydrogen 

h 2 o 

- 

Water, rest from soil solids. 

Nitrogen N 

nh 4 , no 2 ,no 3 

Ruther Ford 1672 

Fixation added by rainfall, fertilzers 

Oxygen 0 

° 2 

De sausser (1804) 

Air, Photosynthesis. 

Phosphorus F 

HP0 4 2 ', h 2 po 4 
po 4 3 - 

C.Springe! (1939) 

Apetite rock phosphate, Ferilizers. 

Potassium K 

K* 

Schimper (1890) 

Feldspar, mica, lilite, Ferilizers. 

Calcium Ca 

Ca 2 * 

Solm-Harstmar 

Limestone, calcite, dolomite, gypsum. 













8 . 

Magnessium 

Mg 

Mg 5 ’ 

C Springel (183S) 

Dolomite, Ferro Magnessium, 

Minerals. 

9. 

SulphurS 

so. 2 -, SO, 2 

C Springel (1836) 

Iron pyrite, Gypsum. 

10 . 

Iron Fe 

Fe 2 ’, Fe 2+ 

E. Griss (1844) 

Iron Pyrite, Haematite. 

11 . 

Mangnese 

Mn 2 *, Mn 3+ 

MCHargue (192.2) 

Pyrolusite, Magnetite 

12 . 

Zinc 

Zn 2+ 

Sommer & Lipman 

Zircon, Ziolite 

13. 

Copper Cu 

Cu 2 ’ 

Sommer & 

Lipman 1931 

Copper Pyrite. 

14. 

Boron B 

H 3 BO 3 -, h 2 bo 3 - 

K. Warington (1923) 

Borosilicates, turmaiine, Zeolite. 

15. 

Moiebdenum 

MoO HMoO. 

4 f 4 

Arnon & Stout (1939) 

Molybdate, Olivine Crystal latice of 

Primary & Secondary minerals. 

16. 

Chlorine Cl 

ci- 

Boyer. Corton & 

Johnsen 

Halides, salts of chlorides in water. 

17. 

Nickel Ni 

NO 

AH Brown & 

R.M.Welson 



* In general soil contains 0.02 to 2.5% Nitrogen. 


* Organic Form of N : Amino acids, Amides, and proteins. 

* inorganic forms of N : NH 4 + , NO,;, N0 3 ', N 2 0, MO and N. 

* Nitrogen Mineralization : Conversion of unavailable form of organic N by microflora into the 
more mobile and more rapidly available N is called as nitrogen mineralization. 

* Ammonification : The biochemical process where ammonical Nitrogen released from nitrogen 
containing organic compunds (Mainly by aerobic bacteria, like fungi, actinomycets.). 

* Nitrification: Biochemical oxidation of ammonia to nitrate, predominantly by autotrophic bacteria 
like nitrobactor, nitrocytis is called nitrification. 

’■ Denitrification : Bio chemical reduction of nitrate and nitrite to gaseous nitrogen either as Njor 
as oxide of nitrogen. 
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* immobilization : it is conversion of inorganic nitrogen ions (NIH/ and NG 3 ) into organic forms in 
which microorganisms assimilate NH 4 ' , N0 3 to form protein and nucleic acid. 

* Organic form of P : inocitol phosphate (phytin), Nucleic acid, phospholipids, Phosphosylated 
sugars. 

* Inorganic forms of P - Phosphate of calcium (Apetite), Phosphate of Iron (Strengite) Phosphate 
of Allunium (Veriscite) 


At pH 6.0 to 7.0 range, the phosphorous availability is highest. 

At high pH (Alkaline soil) when phosphate ions combines with Ca or Mg, Carbonates form insoluble 
Ca or Mg phosphate. 

‘K : content in soil i) Water soluble K Q.65 to 4 mg /100 gm of soil. 

ii) Exchangable K - 6.5 to 37.2 mg/100 gm of soil iii) fixed K-70.5 -162.4 mg/IOOgm of soil. 

K Fixation : Exchangeble K which is available to plants is fixed or converted into non exchangeble 
or non available form, this phenomenon is known as K fixation. 
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* Nutrients first move by mass flow then root interception and in lastly by diffusion. 

* The main electrolytes involved in carrier hypotheisis are i) Phosphokinase ii) Phosphatase 
which acts as carrier. 

* Phosphorus content of acid soil is low and P fixation capacity is more. 

* The chlorosis due to difficiency of Iron in calcarious soil is called as lime induced chlorosis. 

* Organic recycling : Returning of plant nutrients removed by crops from soil through additionof 
material crop after corp is harvested is reffered as organic recycling. 

* Sources of O.M. - a) Primary sources : The top and roots of trees, shrubs, Grasses, remains 
of harvested crops. Chemical composition of organic matter (O.M.). i) Carbohydrates GHQ . 
60% ii) Protein -10% iii) Lignin 25% iv) Fatwax - 0.5%. 

* Secondary sources : Soil organisms, animals waste products of animals, remains of animals 
after completion of life cycle. 

* Farm yard mannure (FYM) : it referrsto decomposed mixture of dung and urine of farm animals 
along with the litter and left over material from rouphages or fodder fed to cattle. 

* FYM contains 0.5% N, 0.2% P 2 O s and 0.5% K 2 0 

* Trench method of preparation of FYM is recommonded by Dr. C.N. Acharya with Pit size 20-25 
ft. long, 5-6 ft broad, 3-3.5 ft deep. 

* Composition of digested cattle dung slurry : Dry matter 5.0 to 80%, organic matter 60-70%, 
carbon 35-42%, Total N - 1.8 to 2.2%, C : N ratio : 17 to 21. 

* Compost : Compost is bulky organic mannure obtained by the decomposition of waste organic 
residues through the action of microorganisms. 

* Farm compost contain 0.5% N, 0.15% P 2 0 5 , and 0.5 K 2 0 % 

* [Town compost contains : 1.4% N, 1.0 % P 2 0 5 and 1.4% K 2 0 " 

* Size of pit in Bangiore method of composting is 1 83 cm wide, 91cm deep and SIS cm HofsCji. 

* Heap Method (Indore): N % = 0.8%, P 2 0 5 =- 0.3%, K 2 0 = 1.5% developed by jHoward and 
Wad (1931) 

* Pit method (Bangiore) : N % = 1.4%, P 2 0 5 = 1 4%, K 2 0 = 1.4%. 

* Vermicompost: compost which is produced by earth worms having highest grade and containing 
greater amount.of available / stable nutrients and high percentage of casting means (it contains 
humus, microorganism, harmones, enzymes, auxins, and other biomolecules). 

* Type sof earthworms . 

i) Red Worms : Lumrcus rubollus. 

ii) Branding worm . Eisenia foetida. 

iii) Field Worms : Allolobophora caligonosa 

Pit size for vermicompost / vermibed : 2 x 1 x 1 m. 

Vermicompost contains 0.6% N. 1.34% P, and 0.4 % K. 

Green Mannuring . it is practice of incorporation of green plant material into soil for improving 
physical structure as well as fertility of soil 

* Composition of N content. 

* 0 Sunhemp (0.43 % N) ii) Dhaincha (0.42% N) iii) Mung (0.53 % N), iv) Cow pea (0.49% N) 








v) Guar (0.34 % N) 

* Balky organic mannures : Organic material of natural origin having greater volume per unit 
nutrient content are called Bulky Organic Manures C.N ratio : 20 :1.e.g. compost & green 

mannuring. 

* Concentrated organic mannures : Organic materials of natural origin having small volume per 
unit nutrient content is called as concentrated organic matter C : N ratio may be 10 : 1. 

* Types of concentrate organic Mannures : 

1) Plant Origin : Oil cakes : i) Edible oil cakes e.g. Groundnut (7.2 % N), Cotton seed (6.5 % N), 
Linseed, Sunflower, Sesamum (6.3% N) ii) Non edible oil cakes : e.g. castor oil cake, 5.5% N, 
Karanj oil cakes - 4.0 % N, neem oil cakes 5.5 % N. 

* Untreated bone meal contains 2.4 % N, 20-25 % P 2 0 5 . 

* Bonemea! streamed contains : P 2 O s - 22%. 

* Meat meal contains about 10.5% N, and 2.5 % P 2 O s i, Adult animal gives 38-45 kg meat. 

* Organic farming : A production system which avoid or largiy excludes the use of Chemical 
fertilizers, pesticides and growth regulators. 

* Ferilizers : Fertilizers are source of plant nutrients that can be added to soil to suppliment its 
(natural fertility. 

* Classification of Nitrogenous Fertilizers : 

1) Nitrate Fertilizers : N is in oxidised form i.e. NO a " 

e.g. i) Sodium Nitrate (NaN0 3 ) - 16% N, ii) Calcium nitrate (Ca (N0 3 ) 2 ): 15.5% 

2) - Ammonium Fertilizers : It is in reduced form i.e. NH 4 \ 

e.g. i) Ammonium sulphate : ((NH 4 ) 2 S0 4 ) = 20% N. ii) Ammonium chloride (NH 4 CI): 26% N. 
fii) Anhydrus ammonia : 81.8 % N. iv) Ammonium phosphate (NH 4 H 2 P0 4 ): 20% N + 20 % P 

3) Nitrate and ammonium Fertilizers - N is in the form of N0 3 N + NH 4 N 

e.g. i) Ammonium nitrate (NH 4 N0 3 ): 34% N. ii) Calcium ammonium nitrate : 26% N. 
iii) Ammonium sulphate nitrate : 26% N. (Kisan khad / Nitro chalk) 

4) |Amide fertilizers / Organic N fertilizers : N is in amide (NH 2 ) forms e.g. i. Urea CO(NH 2 ) 2 - 
46% N. ii) Calcium cynamide (CaCN 2 ): 21 % N. 

* For paddy ammonical and ammonia forming fertilizers should be used. 

* For other all crops : all nitrogenous fertilizers are used. 

* Acid soil : Nitrate fertilizer should be avoid. 

* Classification of Phosphatic Fertilizers : 

1. Water soluble phosphoric acid or monocalcium phosphate (Ca(H 2 P0 4 ) 2 ) : 

i) Single super phosphate (SSP) First fertilizer produced in India : 16% P 2 0 5 , 

ii) Double super phophate (DSP): 32% P 2 0 5 . 

iii) Triple super phosphate : 46-48 % P 2 0 6 

iv) Ammonium phosphate : 20% N, 20% P 2 0 5 . 

* 2. Citric acid soluble / Dicalcium phosphate (Ca 2 HP0 4 ) 

i) Basic Slage : 18-14 % P 2 0 5 . ii) (Dicalcium Phosphate : 33-39 % P 2 0 5 . 





iii) Rhenanina Phosphate : 23-26 % P 2 0 5 . 

* 3. Insoluble / Tricalcium Phosphate (Caj(P0 4 ) 2 ) acid soluble : 

i) Rock phosphate - 20-40 % P.,0,. ii) Raw Bone Meal : 20-25% P 2 O s . 
iii) Streamed bone meal: - 22% P 2 O s . 

* Classification of potassic Ferilizers : 

i) Fertilizer K in chloride form : e.g. Murate of Potash (KCI): 55-60% K z O 

ii) Fertilizers K in non - chloride form e.g. i) Potassium sulphate 48% K 2 0 (K 2 S0 4 ) 

ii) Shoenite (K 2 S0 4 , MgS0 4 , 6 H 2 ):25-30 % K 2 ,10-12 % MgO iii) KN0 3 -44% K 2 013% N. 

* Cioride form (KCI) of fertilizes should not be used in Tobaco and Tomato crop. 

* Most commonly used micronutrient materials. 


Sr 

Material 

Formula 

Nutrient contain 

Application rate 

1. 

Copper sulphate 

CuSO. 

4 

25-35% 

10 kg/ha -15 kg/ha. 

2. 

Ferrus sulphate 

FeS0 4 , 7H 2 0 

20% 

10 kg / ha. 

3. 

Manganese sulphate 

MnSO., 4H,0 

10.6% 

10-50 kg/ha. 

4. 

Zinc sulphate 

ZnS0 4 , 7H 2 0 

22-35% 

40-50 kg / ha. 

5. 

Borox or Naborate 

NaB O 10H O 

4 7 ’ 2 

23% 

5-20 kg / ha. 

6. 

Sodium Molybdate 

Na 2 Mo0 4 ,4H 2 0 

37-39 % 

— 

7. 

Ammonium 

(NH 4 ) 6 , Mo 7 0 2 , 

54% 

1.2 Kg/ha. 


Molybdate 

4 H 2 0 




Chelate : These are the compounds which added in the soil to increase the availability of 
micronuirients and make them slowly available over a longer period. 

* Chelated compounds : 

i) EDTA: Ethylene diamine - tetra acetic acid ; combines with Fe, Cu, Zn and Mg. 

ii) HeDTA (Hydroxy ethyl diamine - triacetic acid) for Acidic soil. 

iii) DTPA Diethylene triamine penta acetic acid. 

* Mixed Fertilizer: Mixed fertilizers are defined as fertilizers are physical mixture (with out chemical 
reactions) of straight fertilizers which contain two or more major fertilizer nutrients. 

* Fertilizer grade : It is the minimum garantee of analysis of plant nutrient in a fertilizer expressed 
in percentage e.g. 10: 26:26, 12:6:6 etc. 

* Conditioners : To prepare a mixed fertilizers in good drilling conditions and to reduce caking low 
grade materials are usually added the rate of about 100 Ib/t. This material is generally known as 
conditioners e.g. Tobacco stem, Paddy hulls etc. 

* Filler: It is material added to make up the difference between weight of added fertilizers required 
to supply the plant nutrients and the desired quality of fertilizer mixture, e.g. sand, silt, soil, ground 
coal, ash and other waste. 

Quantity of fertilizer = (Grade x 100) / (% Nutrient in fertilizer) x 100. 

Complex Fertilizers : The commercial fertilizer containing two or more primary essential plant 









nutrients (N,P & K) are called complex fertilizers. 

* incomplete complex fertilizers : When fertilizers contains only two of the primary nutrient it is 
designated incomplete complex fertilizers DAP (NH 4 ) 2 HP0 4 : 18:46:00 

* Complete complex fertilizers : when fertilizers contains all three primary major nutrients (N, P 
& K) is called complete complex fertilizes. 

* RCF (Trornbay) manufacturers three types of nitrophosphates : i) Suphala (20:20:20) ii) Suphala 
(13:18:9) iii) Suphala (15:15:15) 

* itfiicronutrients : The term micronutrients denotes the element which are essential for plant but 
are required in small amounts. 

* The micronutrients essential for green plants are Iron, Copper, Manenese, Boron, Zinc, Molybdanum, 
and Chlorine. 

* Defination : Micronutrients is a chemical element necessary only in small amounts (i.e. less 
than 50 ppm) in plants for growth of plants. ' 

* Rflicronutrient fertilizers : The carrier used, a fertilizers to supply micronutrients are called 
micronutrient fertilizers. 

* Chelete ; Chelete are the compunds which tightly hold certain cations that are attracted towards 
them and release them slowly for utilization by plants. 

* Natural Cheletes : FYM, and other organic mannures. 

* Liquid Fertilizers : The commercial Fertilizers which are in liquid form are called liquid fertilizers. 

* Classification of liquid fertilizers : 

i) Liquid under pressure : Anhydrus ammonia (82% N) 

ii) Mon pressured liquid fertilizers : Urea solution, ammonia solution. 

* Festigation : Application of fertilizers in solid and liquid through irrigation water is known as 
fertigation. 

* Bio fertilizers : These are the biological -material used as source of supplying nutrients through 
various biologica reactions in soil / plant are known as biofertilizers. 

* Types of Bio Fertilizers : 

1) Nitrogen fixing Biofertilizers 2) Phosphorus solubilizing biofertilizers. 

3) jSulpher oxidising Biofertilizers. 

* The Rhizobium legume association can fix upto 100- 300 kg N/ha is one crop season. 

* The azolla ( Anabena azollae) with algae fix up 100-150 kg. N/ha/yr. 

* Symbiotic N fixing : i) Rhizobium ii) Azolla 

* Non Symbiotic N Fixation : Fixation of atomspheric N by free living microorganisms is known as 
non symbiotic N Fixation. 

i) Anaerobic : Anaerobic species which fix N under genera Clostridium, Chlorobium etc. 

ii) Aerobic : e.g. Azotbactor fix N @ 3-15 kg N/ha/yr. 

* Azotobacter chrococcum in natural to alkaline soil. 

* Azotobacter agillis is an aquatic species. 

* Azotobacter beijerinkia found in tropical soil, acidic soil. 

* Blue green algae (BGA) fix N, its application rate is 10 kg I ha in rice field. 




* Mycorhizae : It is symbiotic association of fuggi with roots of vascular plants. 

* Vasicular arbuscular mycorrhi-za (VASVt> have been observed in fruit crops like citrus, Papaya 
with beneifical effects. 

* Azospiriilum : Maize, Oat, Early, Sorghum, Pearl Millet and Forage crops. 

1 Fertilizers use efficiency can be improved by use of nitrification inhibitor, slow release fertilizers, 
coated fertilizers. 

* Fertilizers use efficiency = (Nutrient uptake in fertilized crop - Nutrient uptake in unfertilised 
crop) / ( Nutrient applied through fertilizers) x 100. 

* Nitrification inhibitor retardent : The chemicals which check or retard the nitrification of 
ammonium and amide nitrogen are called nitrification inhibitors. 

* Nitrification inhibitor : Diazinonidithane, sodium chlorate, dicynodiamtde, sodium chlorate, 
sodium azide, thiourea, N serve and AM: (Most used.) 

* Urease inhibitor - e.g. Thiourea, Methyl urea. 

* Slow release fertilizers : 

1) Chemicals : e.g. urea formaldehyde, crotony lindane urea, oxamide, 

2) Coated fertilizers : Fertilizers coated with semi permeable membrane or inert materials. 

* Coating eliminates the risk of injury tc plants from salt concentration. ■ 

* Coated fertilizers are useful where leaching losses are high. 

* Integrated Nutrient Management : A system approach and gives equal emphasis to use of 
chemical fertilizers, biological sources and systems of nutrients and soil fertility enhancing and 
regenerating cropping pattern. 

* The WHO (World Health Organizations) standards for drinking water is 10 mg NO/ N per litre . 

* Eutrophication - It refers to the process of enrichment of surface water bodies with nutrients. 

* Non edible fish Carcasses (dead body) and offal are used to prepare fishmeal. 

* Fish meal contains : 4-10% N. 3-9 % P205 and 0.3 tc 1.5 % K,0 

* Sewage : It is the liquid collected from the closed drains usually contains urine and washing in 
addition to this night soil and other solid ingradients. 

* Sludge : Solid portion in sewage materia! N = 1.5 - 3.5 %, P 2 0 5 - 0.75 - 4.0 %, K 2 0 - 0.3 - 0.6 

* Sewage : liquid portion in sewage material N % = 6-10%, P205 3-4%, K2G = 3.5-4%. 

* Sewage effluents : When raw sewage is treated to remove solid portion or sludge the water 
flowing out technically known as sewage effluents. 

Night Soil : Human excreata consisting of solid portion as faeces and liquid as urine. 

* Night soil contains 5.0% N, 4.0 %P 2 0 5 , 2.0% K 2 0. 

Paudrette : The night soil deposited in trenches and covered with a layer of earth and debries, 
this becomes dry material, when undergoes to anaerobic decomposition and this becomes dried 
material and this material is known as paudrete. 

Goabar gas slurry contains 1.6 to 1.8% N, 1.1 to 2.0% P,O s , 0.8 to 1.2% K 2 0. 

Pressmud cake - Colloidal impurities in sugarcane juice seperated during manufacture of sugar 
mixed with bagasses powder is called as press mud cake. 

* Composition : pH 6.5 - 7, CAO : 3.0 to 5.0, P - 4.0 to 5.0, K - 2.0 to 7.0 Ash - 22-30 Carbon (C) 





= 35.9 %. 

* It is used for reclaimation of Alkali soil. 

* Spent wash: Distillary effluents obtained after the distillation of alcohol from fermented molasses 

of sugar factories^. 

* Composition : N = 0.12%, P 2 O s = 0.031%, K 2 0 -1.19%, pH - 3.5, BOD = 45000 mg/lit, 

COD = 100000 mg/lit. 

* Agro industrial waste : These are the byproduct and wastes of agro based industries which 
serve as mannures. 

* Chemical composition of undecompsed organic matter, 

i) Carbohydrates : 60% ii) Protein : 10% 

iii) Lignin - 25 % iv) Fat, Tanin, wax: 5% 

* Elemental composition of organic matter. 

i) Carbon : 44% ii) Oxygen : 40 % 

iii) Hydrogen : 8% iv) Ash : 8%. 


O 

"A 

O 




O 

_ j 

o 

- .J 

o 

o 

o 

n 




Q 

O 

o 

o 

o 

n 

"T 








HIGHLIGHTS 


* A) Igneous rock : Two types 

* 1) Plutonic rocks : Formed inside the earthcrust by solidification of magma and pushed to 
surface by various earth movements in preecological period, e.g. Diorite, granite, syenite, 
Gabbro. 

* 2) Volcanic rock - Cooling of lava takes place on the surface of earth fairly rapidly and the 
solidified material known as volcanic rock. e.g. Andsite, Trachyte, and Basalt. 

* Basalt is prominent in deccan trap area. 

* B) Sedimentary rocks : e.g. Limestone, Dolomite, sand stone, shale, conglomerate. 

* Acid rock : rocks containing free silica in abundance, that is not combined bases are called as 
acid rocks e g Granite. 

* Basic Rock: rock containing only little, if any free silica called basic rocks e.g. Basalt, Augite. 

* Feldspar constitute about 48% of earths crust where as Quartz constitutes 36% and micas 10% 
of earth crusts. 

* White mica is more resistant to weathering than Black Mica. 


Sr. 

Minerals 

Formula 

-r 

Chemical Name j 

1 . 

Quartz 

SiO, 

Silica 

2. 

Feld spar 

K 2 0AI 2 0 3 6 Si0 2 

• Feld spars. 

3. 

Micas 

K(OH) 2 AI 2 Si 3 O to 

- 

4. 

Magnessium rnica 

K(MgFe) 3 (OH) 2 

AISi 3 0 1D 

Biotite mica (Black in colour) 

5. 

Olivine 

(FeMg) 2 SiQ 4 

Ferro magnesium silicate 

6. 

L _ _ 

Tourmaline 


Boro - alumino silicate. 


* Sedimentary rocks are more resistant to weathering than igneous and meta morphic rocks. 

* Lirne stone weather more easily than sandstone. 

* The mechanical break down of rocks is reffered as weathering of rocks and the chemical and 
biological changes taking place may be taken to constitute the formation of soil. 

* When water freezes its volume increased by 9 % and force exerted is 150 t/Ft z While force 
exterted by ice is 40- lbs / inch 2 for every-100 ft thickness. 

Skeletal soils : Soils evolved mainly as result of physical weatheirng are called as skeletal soils. 

Chemical weathering minimum in desert condition and alpine condition. 

Kankar: During carbonation CaC0 3 is precipitated to form CaC0 3 granules which serves as 
nuclei and promote further acceleration and growth in the form of nodules. It is common 
phenomenon in Tropics and lime nodules called Kankar. 

Kankar nodules are found in most red soils and Black cotton soils of south India. 

It is used as lime for constraction of Buildings. 

Joffe : Physically and chemical weathering by biological agencies is called Joffe. 











* (Chemical composition of earth crust (outer) : 

i) Oxygen : 49.2%, ii) Si = 25.67 % iii) Al: 7.5 %, Fe = 4.71 %, Ca = 3.39 %, Mg - 1.93 %. 

* Formation of one inch soil needs 800-1000 years 

* Alkalinization / Solonization : It is accumulation of high exchangeble Na’ ions & pH more than 

8.5. -- 

* Salinization : Accumulation of soluble salts in soil. 

* Salodization or Dealkalization : Means removal of Na + ions from soils. 

* Pedoturbation : Process of mixing of soils, three types : 

a) FauNal pedoturbation : By animals b) Floral pedoturbation : by plants. 

c) Agril pedoturbation : By churning process caused by swell - shrink clays as observed in deep 
black cotton soils of central India i.e. vertisols. 

* Mechanical anlalysis of soil seperates i.e. percentage of sand silt and clay is done by Hydrometric 
method. 

* If the soil contains more than 85% sand soil is called sandy, When > 80% silt then silty soil and 
when > 40 % clay then clayey soil. 

* Sesquioxides i.e. iron and aluminium oxides acts as cementing agent for binding sand and silt 
particles to form aggregates. 

* Aggregates formed with sesquioxides are more stable than those formed by silicate clays. 

* Crumb and granular structure of soils is more favourable for plant growth. 

* Large masses of soil aggregates are called as clods. 

* Na + and K + ions dispersed in soil, while Ca 2+ , Ba 2+ have favourable effects on the soil aggregation. 

* Polyvalent organic cations e.g. Ba 2 *, Ca 2+ , Mg 2+ and Al 3+ cause flocculation which acts as bridges 
between organic matter and soil clays. 

* Particle density of organic matter is 1.1 to 1.4 gm/cm 3 . 

* Soils which have high proportion of pore space to solids have lower Bulk density. 

* Increase in pore space decrease the bulk density. 

* Bulk density of general soil for calculation is 1.33 gm/cm 3 (just half of particle density) 

* Cropping increase the B.D. of top soils in all cases while pore space decreases proportionally. 


Soil 

Type 

(Total pore space in % 

1. 

day 

50-60 % 

2. 

Loamy 

30-50% 

3. 

Sandy 

20-30 % 


Average pore space of soil is 30-60% 

* In sandy soils there are 25000 pores / m 2 where as in clay 25 x 10 6 pores per square meter. 

* Micropores : Pores less than about 0.06 mm in diameter is known as micropores. 

* Macropores : Pores more than 0.06 mm diameter is known as macropores. 

* Organic matter imparts Black to dark gray tinges, iron compunds for Red, Brown or Yellow 





tinges and silica, lime and other salts gives light white and gray tings. . 

* Yellow colour of soil indicates more moist soils than red colour. 

* Plant growth suffers when oxygen diffusion rate (OCR) below 40x10- 8 gm/cm 2 /min. 

* The growth of roots is ceased at 20x1 O' 8 gm/cm 2 / min. ODR 
Superfluous Water is also called as gravitational Water. 

* Moisture with about pF 2.54 is very favouragble for plant growth. ' 

* Moisture equivalent was introduced by Briggs and ft/iC Lane (1907) 

* Colloids are not soluble but remain suspended in water and do not settle down like precipitates. 

* Colloidal solution : size of particles in colloidal solution : 1 micron -1 mili microns (10 6 | - 10' 9 m) 

* True solution : size of particles in true solution : < 1 mili micron in diameter. 

* A sodium calcium clay exhibits an alkaline reaction. 

* Silica - sesquioxides ratio is about 6 in the original rock and 1.25 - 3.6 in most soils and 2.0 - 
2.5 in red or brown soils. Black soil 3.0 - 4.3 Ashy gray and Black soil > 2.5, Laterite soils < 
1.33. 

* Most important silicate clay is known as phyllosilicate. 

* One type of sheet is dominated by silicon (Si) called silica dominated sheet is called Tetrahydrai 
because of its four side configuration. 

* Ai and Mg sheet is called octahydra! because of eight sided building block. 

* AI dominates sheet is called Di octabydral sheet while Mg dominated sheet is called Tri Octahydra 
sheet. 

* The tetrahydrai and octahydral sheets are the fundamental structural units of silicate clays. 

* Size of Kaolinite units ranges from O.i - 5.0 micro meter in witdh (But majority has 0.2 - 2.0 

Micro meter) Fseudohexagonai in shape. -— ~~ 

* Total surface area per unit mass of kaolinite is only 15 m 2 /g, specific surface (S.P.) = 5-20 m 2 /g. 
or non expanding 2:1 type of clays. 

* The CEC of vermicuiites exceeds that of all other silicates clays due to high negative charges. 

* The CEC in ascending order : Kaolinite < liiite < montmoroliimte <vermicu!ite<Humas 

* 2 : 2 or 2:1:1 type clay mineral: e.g. chlorite which are basically ferro Mg silicates. 

* Chlorites have an extra layer of Mg 2 * dominated alumina sheet say Brucite (Mg (OH) 2 ) 

* The loosely held H + is readily exhangeble hence called pH dependant charge of inorganic colloids. 

* Cat clay is a clay sulphate which shines like cats eyes. 

The Typical soil derived from deccan trap is called regular or Black cotton soil;, having high 
CEC - 40 - 60 ml /100 gm of soil, occurance : MH, MP and AP. 

Red soil in T.N occupy the largest area, colour is due to wide diffusion of Iron. 

Red soil under lift irrigation is commonly called garden lands also called early soil. 

* Humus Contains : 50% C, 35 % O, 5 % N and 5 % H. 

Fuivic acid is most suceptible to microbial attack where as humin most resistant. 

In Humus 40 - 45 % Lignin and 30 - 40% proteins and rest are fats, waxes and residual material 
Lignin and Protein constitutes about 70-80 % in humus hence it called Ligno - Protein Complex 









C : N ratio of hurnus is 10 :1. 


* In most of Indians soils average C : N ratio is 14 :1. 

* At High pH, C.F..C of Humus is 150 -300 mole/ kg soil while WHC 4-5 time mores that of silicate 
clay. 

* Wood is .decomposed by actionomycets. 

* O.M. Content of Indian soil is low because of high rate of decomposition under tropical and 
substropical climate. 

* Soil organisms are most active at 24-35°C temperature. 

* Organic matter content in Indian soil is generally 0.5% 

* C : N ratio of arable soil is 8:1 to 15:1. 

* SUluck soli - Muck soils are having highly decomposed O.M. i.e. Well mixed O.M. in the soil. (O.M. 
= Organic matter) 

* Peat soils : In peat soil mostly O.M. are partially decomposed and found under excessive moisture 
icondition. They are acidic pH 3.9 acidic in nature. 

* 95% N and 33% P of soil are obtained from organic matter. 

* When C : N ratio > 30, Immobilization occur and when C:N ratio < 29 mobilization occurs. 

* Bartholomew (1971) Suggested natural supply of N., 

i) JSoi! organic N = 30-20 kg / ha. ii) Rainfall - 6-8 kg N/ha. 

iii) Non - symbiotic N fixation : 2-4 kg N/ha. iv) ' Dust and Organic Particles and through 


rainfall - 12-18 


iSubhva and As ila (1956) used alkaline KmNQ 1 method and gives values for available Nitrogen 
i) Low i < 250 kg /ha., Medium = 259 - 500, High : > 600 kg. 

C:N:P = 100 : 10:1 and if C:P ratio is more than 100:1 immobilization of ‘P’ occurs. 


* Optimum temperature for nirifying bacteria is 30-35*0 and 
4 60% M loss in India is due to volatilization. 


pH is S 


* Certain Microoiganisms like Pseudomonas deintrificans, Achroro.obs.cior, Bacillus micrococcus 
are capable of using oxygen derived from nitrate and nitrite on both in place of elemental Oxygen. 


* Waterlogging induces denitrification. 

* Urine Contains 1% H and 1.35 % K 2 Q. 

* FYM is applied at least 15 days before the Sowing to avoid immobilization about 30% N, 60=70 
% P and 70 % K nutrients of FYM are available to first crop. 


* Hot mannure : The mannure obtained from excreta of horses and sheep are called as hot 
mannures 

* Cold Mannures : the mannure obtained from Pig and cattle is called as cold mannures. 

* Fire Fanging : There is profuse fungal growth on surface of moist mannure, giving it an ashy 
gray appearance whidh referred as fire fanging. 

* When super phosphate used during compost making it is called supercompost and compost 


prepared by using N - fixing bacteria is called Azocompost (N -1.5%). 

* Sheep and goat mannure contains : 3 % N, 1 % P 2 G 5 & 2 % K 2 0. 

* Poultry manures contains 3.03 % N, 2.63 % , P 2 0 5 & 1.4 % K 2 G. 





* Lentil in kashmir used as green mannuring in Paddy. 

* Plants at flowering stages contains the greatest bulk of sacculant organic matter with low C:N ! 
ratio. 

* Green Mannuring crops having stem noduiation are : 

i) Sesbania rostrata : Fastest N 2 fixing Plant @ 100 -285 kg N/ha in 45-55 days. 

ii) Aeschynomene afraspera : 

* Mon edible oil cakes are used as mannures especially for horticultural crops. 

* Nutrients present in the oil cakes, after mineralization are made available to crops 7-10 days 
after application. 

* Nesrn cake reduces nitrification means acts as nitrification inhibitor. 

* Laws (1843) : First factory to be set up for production of artificial P FenHzers on commercial 
“ scale at Deptford in England. 

* Low analysis Fertilizers : having less than 25% primary nutrients e.g. [SSP (16% P 2 0 5 > 

* High analysis Ferilizer: having more than 25% of total primary nutrient content e.g, Ursa, Unhydrus 
ammonia (82.2 % U) DAP (18 N + 46% P 2 O s ). 

* Except paddy and potato the ammonical form of nitrogenous feritlizers are not directly absorbed 
by crops, ammonia always produces acidity. 

* Potassium nitrate (KND 3 ) (NOP): 13% N, 44 % K 2 Q mainly used for fruit trees and crops such 
as Tobacco and Vegetables. 

* Gypsum contains 23.2 % Ca and 18.6% sulphur (S) 

* [50% of Indian soil is diffident in Zinc and 25% Indian soil diffident with sulpha? 

* Slow Release fertilisers. 


* A) Synthesizing compounds which are inherently less soluble : 


e.g. i) isobutyiiden diurea (IBDU): 31-32 % N ii) Crotonylidendiurea (CDU): 32.5 % N. iii) Guanyl 
urea sulphate (GIJ-S) : iv) Oxamide. v) Urea formaldehyde (UF/ Urea Form) 38-42% N, less 
hygroscopic than urea 


A- 


B) Coating Barriers : to the presently available fertiizrs je.g. suiphar coated urea, Neem coated 
urea, Lac coated or shellac coated urea (34.2 % N) 


GROMOR : Trade name of urea ammonium phosphate grade 29:23: 


r- 


* Arnmophos : 'B‘ ammonium phosphate sulphate grade 20:20:0 

* Average fixationof N 2 by legumes : i) Alfalfa -194 kg N/ha ii) Ladino clover|179 Kg W ha. iii) Sweet 
clover: 119 Kg N /ha, Soybean 5§ kg/ha. Cowpea - 90 kg/ha. 

Leghaemoglobin is the oxygen carrier in N fixation in nodules and it also protects N fixing enzymes 
i.e. Nitrogenase from oxygen. 

Actinomycets (Myrico, casurina, Elaeargnus ): 50-150 Kg N/yr. / ha. 

Legumes : 150-250 kg N / ha / yr. Beans : 30-50 kg N/ha/yr. 

Algae of genus nostoc : 10-20 kg N/ha. Pulses : 30 Kg W/ha/yr. 

Extracting reagents : i) Extracting available N : 0.25% KftHn0 4 , ii) Phosphorous : 0.5 m Sodium 
bicarbonate (NaHC0 3 ) with pH 8.5 iii) Potash : Neutral ammonium acetate (CH 3 COONH) 

Fertility status : P : Low < 20 kg /ha, Medium 20-50 kg / ha, High > 50 kg I ha. 





* K : Low < 125 kg / ha, Medium : 125-300 kg/ha. High > 300 kg / ha. 

* Zn and Cu : Low < 0.5 ppm, Medium : 0.5-1.0 ppm, High >1.0 ppm. 

* Org. Carbon (Org. Matter); Low < 0.5 % , Medium 0.5-0.75 %, High > 0.75%. 

* Methods of nutrient determination / Analysing process : 

i) Total N in soil: Kzeldahl process ii) Avail N : Alkaline permagnate method.; iii) Phosphorous in 
acid soil condition : Bray No : 1 iv) P in neutral to Alkaline condition : Olsens method, v) Org. 
Carbon : a) Walke and Black method b) Rabpid oxidation process (KMri0 4 ) c) Morgans method, 
viii) Available K (Potash) Chromic acid digestion method. 

* The overall food grain production to fertilizers applied ratio is about 10:1 

* Ammonical fertilizers should be applied in the reduced zone and nitrate fertilzers in oxidised 
zone. 

* Teast: Soil containing high proportion of Molybdenum. 

* Marling . It is the application of clay to sandy soils. 

* The Nitrate form of N is preferable to saline soil because NH/ will be lost as volatilization. 

* Molybdanum (Mo) May be substituted by Vanadium (V) Similarly chlorine by Bromin, K by Rb 
(Rubidinum): Ca by Strontium (Sr.) 

* Functional nutrients = 16 essential elements and Co, Na, V, Si. 

* Thus functional nutrients are 20 in number for the plants. 

* Mobility of Nutrients in Plants : 

i) Highly Mobile : N,P and K ii) Moderately Mobile: Zn 

ii) Less Mobile : S, Fe, Cu, Mn, Mo and Cl iv) Immobile . Ca and B 

* The greatest buffrering occurs at 50% base saturation 

* Acid soil have high of exchangeble and Al 3 * 

■* Acid rocks are rich in Quartz and silica. 

* Rocks like Granite and Rhyolite produce silicic acids mainly orthosilicic and tcisiiicic acids. 

* Limming is generally recommoned for soils with pH <5.5. 

* Optimum pH requirement range for tea and Rice is 4 to 6 

* Humus crries negative charge, acidic in reaction. 

* Percentage QM. of Soil = % O.C x 1.724. This 1.724 ia called/ Bemeteon Factor.! 

* Enzyme Commission Number : Each enzyme has been alloted a systemic code, number is 
called as enzyme commission number. 

* Indian Institute of Soil Science : Bhopal 

* Central Fertilizer quality control Insitute : Faridabad. 

* Fertilizer control order issued in India in 1957. 

* In plant concentration of Zn bellow 20 ppm show its difficiency while concentration of Fe bellow 

50 ppm show ferrus difficiencyT' '—. 

* Sugarbeet is a indicator plant for sodium while wheat is for copper, cabage and coaliflower 
Nitrogen difficiency indicateing plant. Rape - P difficiency indicating plant, Potato : K difficiency 
indicating plant, and sunflower: Boron dificiency indicating plant. 
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Baussanghault: Father of field Experiment. 
Trough : Father of Soil Testing. 


P = P 2 0 5 x 0.44 


AISS & LUO : All India Soil Survey and Land Use Organization = Nagpur. 






QUESTIONS 


1. The science which deals with the laws of origin, formation and geographic distribution of soil 
as a body in nature is called Pedology. 

2. Components of soil: 


') 

Mineral water 

45% 

ii) 

Organic matter 

5% 

iii) 

Air 

25% 

iv) 

Water 

25% 


3. Soil profile is divided in 4 horizon (O, A, B, C) 

4. A horizon is called as zone of eluviation 

5. B horizon is called as zone of illuviation. 

6. Rock: A) Igneous rock B) Sedimentary rock c) Metamorphic 

A) Igneous rock : I) Plutonic - Granite 

II) Vulcanic - Basalt 

B) Sedimentary rock : I) Mechanically formed - Sandstone, shale 
II) Chemically formed - Gypsum, limestone, 
polonite, lignite, anthrecite 

c) Metamorphic rock: Gneis (from granite), Schist (from mica), Slate 
(from shale), marble (from limestone or dolomite) 

7. Sedimentary rocks are more resistant to weathering than igneous and metamorphic rock. 

8. Primary minerals - Feldspar, amphiboles, quartz, micas 

9. Clay minerals - are secondary minerals 

10. Kaolinite is 1; 1 type of mineral. 

11. Montmorillonite is 2:1 type of mineral. 

.12. Relative percentage of gravel, sand, silt and clay in soil is called soil tsxture, 

13. Classification of soil particles 

Class Particle size 

Gravel : > 2.0 mm 

Coarse sand : 2.0-0.2 mm 

Fine sand : 0.2-0.02 mm 

Silt : 0.02-0.002 mm 

Clay : < 0.002 mm 

14. Sandy soil contains more than 70 % sand separates. 

15. Clay soil contains at least 35 % of clay separates 

16. Loamy soil does not exhibit the dominant physical properties of any of these sand, silt and 
clay separates. 








17. Arrangement of primary particles and theip.aggregates into certain definite pattern is called 
soil structure. 

18. Spheroidal type soil structure is best for favourable physical properties of soil. 

19. Weight per unit volume of solid portion of soil is called particle density. 

20. In normal soil particle density is 2.65 g/cm 3 . 

21. Weight per unit volume of dry soil including pore space is called bulk density. 

22. In normal soil, bulk density is 1-1.60 g/cm 3 . 

23. With an increase in organic matter, density of soil is decreases. 

24. Soil colours are measured by composition with munsell colour chart. 

25. Munsell colour chart contains 175 colour chips. 

26. Weight of 1 ha soil is 22,40,000 kg. 

27. Composition of soil air: N -78.60 %, 0-20.00 %, C0 2 - 0.50 %, Ar -0.90 %. 

28. C: N ratio of humus is 9 to 12:1. 

29. Carbon content of humus is 55-58 %. 

30. Water which retained in soil between field capacity (-1/3 bar) and permanent wilting coefficient 
(-15 bar) is called available water. 

31. Soil colloids carries -ve charge. 

32. Soil particles less than 0.001 mm size are called soil colloids. 


Factors of soil formation 


S = F (Cl, O, r, p, t,... 

Where, 

.) ' 


S — Soil 

F - Function of 

Ci-Climate 

O - Organism 

r - Relief 

P - Parent n 

i: - time 




34. Browning disease in rice in submerged soil is due to Fe and StTm toxicity. 

35. Characteristics of salt affected soil 


Sr. No. 

Properties 

Saline 

Saline - sodic 

Sodic 

1 . 

pH 

<8.5 

>8.5 

>8.5 

2. 

Ec 

>4 

>4 

<4 

3. 

ESP (Ex.sodium %) 

< 15 

>15 

>15 

4. 

SAR (Sodium Absorption Ratio) 

<13 

> 13 

>13 


36. Soil amendments 

i) Acid soil - lime 

ii) Saline and sodic soil - Gypsum 





37. Crop salt tolerance , 

Highly salt resistant crop Moderately salt resistant crop Low salt resistant crop 

Cotton, barley, Wheat, rice, sorghum, Beans, faddish, 

sugarbeet, spinach maize, pomegranate, grape, onion, pineapple, guava, 

tomato, potato, cabbage, cauliflower, carrot, lemon 

sunflower, sugarcane 

38. Tensiometer is used for determination of soil moisture. 

39. Neutron scattering method is recent method for determining soil moisture. 

40. Soil moisture measured at field capacity is 1/3 atmospheric tension. 

41. Availability of phosphorus is at pH between 6.0-7.0. 

42. Water quality 


Sr. No. 

Water constituents 

Intensity of problem 

No problem 

Moderate 

Severe 

1. 

Salinity (ds nr 1 ) 

<0.75 

0.75-3.0 

>3.0 

2. 

SAR 

< 3 

3-9 

> 9 

3. 

pH 

6.5-8.4 - 

>9, 

< 5 

4. 

Boron (ppm) 

0.75 

0.75-2.00 

. >2.0 


43. K-fertilizer 

Muriate of potash (60 % K 2 0) 

[Sulphate of potash (50 % K 2 0) 

44. % P = % P 2 0 5 x 0.43 
% K = % f< 2 0 x 0.83 

45. Deficiency of Ca, S, B, Fe, Mn, Zn and Cu appear first on younger leaves. 

46. Yellowing of leaves is the deficiency symptoms of N and S. 

Yellowing start on older leaves - N deficiency 

Yellowing start on young leaves - S deficiency 

47. N 2 fixing ability of micro-organism 

i) Rhizobium (Symbiotic) : 50-1-00 Kg N ha -1 

ii) Azotobacter (Aerobic) : 6-8 Kg N ha- 1 

iii) Blue green algae (BGA): 6-8 Kg N ha- 1 

48. Olderj eayes of plant becomes bronzed or purple tint is phosphorous 
deficiency symptom. 

49. Khaira disease in rice is Zn deficiency symptom. 

50. Cobalt, sodium, silicon, vanedium, selenium, aluminium are the beneficial 


elements for plant growth. 

51 . Capacity of soil to supply nutrients to plant in adequate form is called soil fertility. 

52. Ability of soil to produce better yield of crop is called as soil productivity. 











53. The resistance to change in pH of the soil solution is called buffering capacity. 

54. Fine texture soil are more porous than coarse texture soil. 

55. Downward entry of water into soil is called infiltration while process of dissolving 
transporting soluble salts by downward movement of water below solumn is called 

56. Material which is added in fertilizer to improve the physical condition of fertilizer is c; 

conditioner, 

57. Study of soil in relation to plant growth is called edaphology. 

58. Vertical section of soil from surface to underlying un-weathered-parent material is called 

profile. 

59. Horizontal sub division of profile are called soil horizons. 

60. Diammonium phosphate is complex fertilizer. 

61. Urea is straight fertilizer. 

62. Granular and crumb type structure is best for plant growth. 

63. Urea is carbon containing fertilizer. 

64. Dr. C. N. Acharya suggested trench method of FYM. 

65. Sulphur containing amino acid - methionine and cystine. 

66. Smectite clay mineral has swell-sink property. 

67. Cotton seed cake contains 4 % N, 1.9 % P & 1.7 % K. 

68. Gtyphosate is non-selective herbicide. 

69. Suphala is complex fertilizer. 

70. Acid rain water contains sulphuric acid and nitric acid. 

71. iron deficiency causes die back on young shoots. 

72 Fruit cracking in pomegranate is due to boron deficiency. 

73. Boron deficiency causes sterility and malformation of reproductive organs in planter 

74. Borax contains 10-60 % boron. 

75. Molybdenum is component of nitrogenase enzyme. 

76. Magnesium is component of chlorophyll. 

77. Bagasse is by product of sugar industry. 

78. Apetite is phosphate containing mineral. 

79. Glyricidia (eaves contains 3.0 % N. 

30. Ethylene is used for ripening of fruits. 

81. Tryptophan is precursor of auxin. 

82. Dokuchaev is the father of soil science. 

83. Organic matter contain 58 % (organic carbon. 

84 Banglore method is used to prepare compost from town waste. 

85. Bacteria present in the root nodules of legume plant is rhizobium. 

86. Nitrate level in drinking water above 20 ppm is hazardous to human health. 







87. In No tillage system, the surface layer have higher bulk density. 

88. According land capability classification class V to VIIS are not suitable for cultivation. 

89. Criteria for essentiality of nutrient is given by Anion’s. 

90. Nitrogenase enzyme is associated with atmospheric N fixation. 

91. Biological oxidation or conversion of ammonia to nitrite and nitrate is called nitrification 

92. Conversion of ammonia to nitrite is caused by Nitrosomonas bacteria. 

93. Conversion of nitrite to nitrate is caused by jMitrobacter bacteria. 

94. Phosphorus is mobile in plant but immobile in soil. 

95. Foliar application is preferred for correcting micronutrient deficiency. 

96. Illite clay fixes more K. 

97. Lime and dofomTfe"We"c5mmon source of calcium addition in soil. 
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Biochemistry . Biochemistry may be defined as science concern with the chemical nature and 
the behaviour of living matter. 

Contribution of scientists : 

t. Car! Neuberg : Coin the temr Biochemistry. 

2. CarS Scheeie : isolated citric acid, Lactic acid, mallic acid. 

3. Anione Lavoiser : Father of Biochemistry, Develope the concept of oxidation of organic 
material. 

4. Berzelius : Suggested the name protein (1838) 

5. Louis Pasture : Identified organism responsible for Fermentation. 

6. EmsS Fischer : Studied structure of carbohydrates, amino acids and fats. 

7. F, Hopkins (1906): Concept of deficiency diseases. 

8. Watson and Crick : Helical Model of nucleic acid. 

9. J,E. Summer : First Cryustalised enzyme unease, Father of modern Enzymoiogy (1926) 

10. Rose (1935): Discovery of first essentia! amino acid threonine. 

11. Haworth (1925): Formulation of sugars as pyraraoses. 

Enzymoiogy : Science which deals with the study of enzymes. 

Endocrinology : Science dealing with endocrine secretion or harmon.es. 

Ce!S: structural and functional unit of living organisms. 


Carbohydrates : it is defined as polyhydroxy aldehydes or ketones and their derivatives that yield 
of these corripunds on hydrolysis. 

Classification of Carbohydrates 


Oligosaccharides 


Polysaccharides. 


Monosaccharides 

Also knwn as simple sugar e.g.Triose 

l X' _ ^ 

Disaccharides Trisaccharides letrasaccharides Homopolysa- Heteropolysa 

e.g. Raffinose e.g stachyolse ccharides ccharides 

~-^ - 1 

Reducing Non reducing Hexason Pentosan 

e.g. isomaitose eg. sucrose 


£ 


17“ \y ^ V 


I,’ 


glucosan Fructosan Galactons Mannans . gum Agar Pectins 

e.g. starch & e.g. insulin e.g.Galactan e.g. Mannons 

glycogen 

Aldose : if carbaryi group is at the end of carbon chain in carbohydrates of monosaccharides is 









an aldehyde called an aldose. t 

Ketoses : If carbaryl group is at any other position the monosaccharides are called as ketone 
and is cailed ketose. 

tsomerSsm : The isomers are the different coumpounds with the same molecular formula and 
this phenomenon is called as isomerism 

* The angle between any two covalent bond is 109°28’ 

” Structural isomers : Isomers having same molecular formula but posses different structures. 

Stereo isomers : These isomers have same molecular formula and same structure but differs 
only in special configuration. 

* A method for the synthesis of monosacchari des was first proposed b y Kiiiani in 1886. 

* Kpimers : Any two sugars which differ from each other only in configuration around the angle, 
asymetric carbon atom other than carbanyl, carbon atom is called epimers. 


Hr 
i sr. 

Reducing Sugar 

Sr. 

Non reducing Sugar. 

1 1 

Carbohydrates with free aldehydes or 

1) 

Aldehydes or ketose groups are not 

j 

i 

free ketone group. 


free but it is utilized for bond formation. 

| 2. 
i 

They are hemiacetyl or hemiketal forms 

2) 

They are acetal or ketal forms. 

\ 0 
i O. 

j 

Do exhibit mutarotation 

3) 

Do not exhibit Mutarotation. 

1 4. 

They do forms Osazones with phenyl 

4) 

Do not form Osazones. 

i 

! 

i hydrazine. 



j K 

a ‘mi- 

j Do form oximes with hydroxyl amine 

5) 

Do not form oximes. 

I 

| 

je.g. Glucose, Fructose, Maltose, Lactose 

i 


e.g. Sucrose, Glycogen, Insulin. 


starches contains A myfose (1 5-20%) and Amylopectin (80-85 %) 

Starch break down into fragments is called dextrins on heating especially presence of water. 

* The cotton treated with alkali becomes somewhat tranaslucent with silky luster known as 
mercerized cotton. 

Pe&LUi: Occurs in fruits of many plants, It is a jelling agent 

* Lipids : Lipids are esters of higher fatty acids and include fats, oils, waxes 

* Classification of Lipids : 

BSoer coin the term lipid in 1943. 

A) On the basis of reaction with NaOH / KOH : 

1) Saponifiable : The hydroly sis of fats by ^alkaljis known as saponification and the fats 
hydrolysed with NaOH / KOH are called saponifiable fats. 

2) hi on saponifiabtes - The fats which are not hydrolised by NaOH or KOH are called as non 
saponifiable fats. 

8) Based on Chemical composition : 
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Lipoids 


Steroids (Solid Alcohols) 
e.g. Colesteroi 
Ergo Sterol 


4. 
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Simple lipids or Homo 

Compund Lipids or 

Derived Lipids 


Lipids 

Heterolipids 
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Fats & oils Waxes 

Phospholipids 

Gly colipids 

Spingophospho 

i) Simple triglyceroid 

Phosphatides 


Lipids 

ii) Mixed Triglyceroid 

e.g. cephalin 

e.g. Kerasin 



Terpens 

e.g. Wlonoterpens 

Diterpens 

Triterpenses 


Carotenoids 
e.g. Lycopene 
Carotene 
Xanthophyll. 


Waxes : These are esters of fatty acids with high molecular Weight. 

Simple triglycerides : Contains different fatty acids e.g. Tresterin, Triolein. 

Mixed Triglycerides : Contains different fatty acids e.g. Gieodipalmitin. 

Saponification : The hydrolysis of fats by alkali is called, saponification, it results in formulation 
of glycerol and salts of fatty acids which called soaps. 

Soaps are important cleaning agents. Hard soap - Na Salt F.A. Soft S oap : K salt F.A. 

The cleaning property of soaps due to their emulsifying action. 


* Oxidative rancidity : Oil containing highly unsaturated fatty acids are spontaniously oxidised fc.y 
atmospheric oxygen at ordinary room temperature gives rancid taste and odour to fats called ••• 
oxidative rancidity and is due to reaction called autooxidatlem e.g. Lirsgld oil. 

* Oxidative rancidity is obser ved rn oreirequently in animals fat than vegetable fats. 

* Hydrolytic rancidity : rancidity caused by growth of microorganisms e.g. Butter or other fats. 

* 1 gm of lipid produces 9.3 kilo calaries of heat 

* Fatty acids : Fatty acids are long chain organic acids having ususally 4 to 30 carbon atoms. 

* Classification of fatty acids : 

1) Saturated fatty acids : Contains only single bond. e.g. Butyric Acid. 

2) Unsaturated fatty acids : Contains one or more double bonds. 

a) Monoethenoid or monoenoic acid - contain one double bond e.g. oleic, acid. 

b) Diethenoid or Dienoic acid : Two double bonds e.g. Linoolic acid. 

c) Triethanoid or trienoic acid : Three double bonds e.g. Linoienic acid. 

d) Tetraethanoid or tetraenoic acid : Four double bonds e.g. Arachidonic acid. 

3) Branched chain or Hydroxy or oxygenated fatty acids : contains hydroxyl groups in the 
chain e.g. Ricinoleic acid, cerebronic acid. 

Cyclic fatty acids used for treatment against Laprosy. 





Essentia! fatty acids : Linoleic acid (Linseed cotton seed), Linolenic acids (Linseed) & 
Arachidonic acids (Animal fat) 

Sources of essential fatty acids (EFA): 

Rich Source : Safflower, Sunflower, Niger, Cotton, Linseed, Corn, Sesamum and Soybean oil. 
Good source : Rapseed, Rice bran oil, Egg yolkfat, Pig body. 

Poor source : Coconut oil, Palmkernel oil, Vanaspati, Butter ghee, Beef and Mutton fats. 

Amino acids : Amino acids are nitrogenous compounds having both acidic and carboxyl (-COOH) 
group and basic amino (-NH 2 ) group. 

Classification of Amino Acids : 

A) Based on the composition of side chain or R Group : 

1) Simple Amino acids / Aliphatic mono amino mono carboxylic acids : Functional group in 
side chain e.g. Glycine, Alanine, Leucine, Valine. 

2) Hydorxy Amino Acids : Contain hydroxyl group inside chain e.g. serine and threonine 

3) Sulphur containing amino acids : e.g. cysteine methionine. 

4) Basic Amino Acids : e.g . Lysine and Argainine; 

5) Aromatic Amino Acids : Benzine ring in side chain e.g. Phenylamine, Tyrosine. 

6) Acidic or dicarboxyite amino acids : e.g. Aspartic acid, Glutomic acid. 

7) Amino acid amides : e.g. Asperagine, Glutomine. 

8) |Heterocyclic amino acids : e.g. Trytophan, proline, Histidine. 

9) Non Protein amino acids : Aminobutyrate, L - O mithine. 

Peptide bond : The bond between two adjucent amino acids is a special type of amide bond 
known as peptide bond. ~ ’ r_ 

Protein - means first rank in importance. 

Classification of Protesn : Based on Composition : 

A) Simple protein : Proteins that upon hydrolysis yields only amino acids or their derivatives. 

1) Albumins : e.g, egg albumin, serum albumin, lactalbumin of milk 

2) Giobuliin : I) PseudogSobulins : e.g. Pseudoglohulins of milk whey, 
ii) Eugiobisiirss : e.g. serum giobuline from blood plasma, phaseoiin from beans. 

3) Glutenins : glutenin from wheat, giutenin from corn, oryzenin from rice. 

4) Protamines : e.g. Salmine of salmon sperm, cyprinine from carp. 

5) Histones : e.g. Globin from haemoglobin, nucleohistones of nuclei 

6) Prolamines : e.g. Gliadin from wheat, zein from corn, cafirin from Kafircorn. 

7) Scleroproieins or albuminoids : Also called animal skeleton protein 
e.g. Keratin of hairs, horn, hoofs and nail, collagen of bones. 

B. Conjugated proteins : 

1) feletalloproteins : Protein linked with various metalls, also called metaloprotids. 

2) Chromaproteins : e.g. Haemoglobin, Hemocyanin, Hemoer. 

3) Glycoproteins & stHucoproteins : e.g. egg albumin, mucin from saliva. 







4) Lipoprotein : e.g. Lipovitellirrfrom egg yolk. 

5) Nucleoprotein : e g. Nucleoprotein from yeast. 

6) Phosphoprotein : e.g. Casein from milk, ViteHin from egg yolk. 

C. Derived proteins : 

a) Primary derived protein : 

1) Protons : Edestan from edestin, myosan from myosin. 

2) Metaproteins or intraproteins : e.g. acid and alkali metaprotein. 

3) Co - agulated Frotein : e.g. co - agulated egg white 

b) Secondary derived protein . 

1) Proteoses - e.g. Albuminoes from albumins 

2) Peptones : Non Co - agulated by heat polypeptide : Combination of 

two more A.A. (Amino Acids) 

* Nucleic acids : Nucleic acids are heriditory determinant's of living organisations. 

* Types of Nucleic acids : 

1) Ribonucleic acid (RNA) : Most of RNA (90%) is present in the cell cytoplasm and a little 

(10%) in nucleolus ■ - ie 

2) Deoxv ribonucleic acid : Found mainly in the chromatin of ceil nucleus. 

* The term enzyme 'was suggested by E.W. Kuhne (1878). 

* Enzyme : It is defined, as simple or combined proteins acting as specific catalysts produced by 
living ceils. 

* Major classes of enzymes : 

1) Oxidoreductaso : e.g. Pyruvic oxireductase, asorbic oxidase. 

2) Transferase : e.g. fransketolaso , Tranasmethylasa 

3) Hydrolases : L ipases, glycosidoses, urease. 

4) Lyases : (Demlases) e.g. carboxylases, Aldolases. 

5) isomerases ; e.g. Triose phosphate, isomerases, retinene isomerases. 

6) Ligases : (Synthetases) : Acetyl Co-A, Synthatases, Glutamic synthetase 

Vitamin : It refers to the substances distinct form 3 major component of food, required in minute 
quantities and whose absence cause specific difficiency diseases. 

Term vitamin coin by Funk. 

Fat soluble vit.: Vit. A,D,E, and K 

Water soluble vit. : B : Complex and vit C. 

Vitamin A : Firstly recognized by E lmer Mccollurn in 1915. 

It is often called as Antixerophthalmic Factor or Bright eyes vitamin. 

Source : Liver oil of various fishes, butter milk, egg, carrot, pumpkins, sweet potato, papaya, 
tomatoes, mango, apricot, yellow corn. 

Rational Binding prctein (RBP) Vit A in the blood is in the form of retinol which is bound a 
specific carrier proiein is called rational binding protein 






iRBP is essential for Reproduction. ? 

Difficiency : Night blindness, Keratomalacia, Soft testing corn pea, Toad Skin. 

Xerophthalmi : Scaly condition of the delicate membrane covering the eyes. 

Vitamin D : Vit D 2 : plant origin, Vit. D 3 : animal origin Vit D Also called as Antitrachitic vit or 
Sunshine Vitamin. 

Source : Liver oil of many fishes, egg yolk, white milk, butter. 

Vit D 2 is produced commercially by irradi ation of U.V. light o f provitamin known ergosterol found 
in ergot and yeast. 

Difficiency : Leads to child hood disease, rickets 

Vitamin E (Tokopherols) : Commonly presents in plants oils. 

Also acts antisterillant in human reproduction. 

Soruce : Wheat, gram, rice, corn, cotton seed, soybean, and peanut milk, egg etc. 

Function : acts as anti oxident, Benificial action on measodermal tissues. 

Vitamin K : K,: occur in green vetables, K 2 : found in intestinal bacteria. 

Source - Vegetables like spinach, alfalfa, cabbage, fish meal. 

Function : biosynthesis of prothrombia blood plasma protein needed in process of clotting of 
blood. 

It is only one vitamin that obtained from Animal origin. 

Difficiency : Loss of blood clotting power, Hemorrhige, stealorrhea. 

Water soluble vitamin : 

Vitamin B 1 Thimine : source cereals, heart, liver and kidney e.g. Thimine. 

Difficiency : Beriberi in human beings and polyne urit in birds. 

Vitamin B 2 : Source flavin mononucleotide (FMN) and Flavin adenine dinucieotide (FAD) milk, 
liver, kidney and heart. 

Difficiency ; i) Glossitis : inflamation of tongue, ii) Cheilosis : fissuring at com ness mouth arid 
lips iii) Corneal vascularization : Blood shot eyes. 

Vitamin B 3 : source Yeast, Liver, and Eggs. Potato, Sweet potato, Cabbage, Cauliflower, Brocoli, 
Tomato and Peanut. 

Vitamin B 5 : reffered as Nicotinic acid. 

Source : Nicotinamide, yeast, liver meat, poultry 

Difficiency : Pellagra in man, Blacktongue disease in dog. 

Vitamin B 6 : Source - Wheat, Rice, Yeast, Egg yolk and Meat. 

Vitamin^Bj^jBiQlinlsource, Yeast, Kidney, Liver, Milk & Molases. 

Difficiency : Biotin difficiency occur in man and other animals. 

Vitamin B 9 : (folic acid) 

Source : Liver, Kidney, Yeast, and Wheat, root vegetables, Sweet potato, Rice, Corn, etc. 
Difficiency : In man leads ot megaloblastic anemia and gastro intestinal disorders. 

Vitamin B 12 : source : Milk, Meat, Eggs, Fish, Oyster, Mushroom. 




* Deficiency : leads to pernicious anemia. 

* Cobalt is main constituent of B 12 . 

* Vitamin C : Source - Citrus, Tomato, Melon raw cabbage, and Green paper. 

* Function : It is anti ageing agent. 

* Human milk contains 3-4 times more vit. C than cowmilk. 

* Deficiency : Scurvy disease. 

* The term harrnonose was first used by William Beyliss and Earnest staring (1902). 

* Gum: It is exudation product of plant and they are complex polysaccharide and amorphos containing 
methyl pentose, hexoses and uronic acid residues joined by glycosidic linkage, e.g. gum acacia, 
plum gum, guar gum. 

* Gum is metallic salt of Ca, Mg, K. 

* Mucilages : Mucilages are sulphuric acid esters cf complex polysaccharides. Water extraction 
products from seed coat, plant root hair, sea weeds etc. e.g. Agar, Agar, Alginic acid. 

* Pectic Substances : It is a group designated for those complex colloidal carbohydrates 
substances that contain a large proportion of unhydro - galacturonic acid units, eg. pectins. 

* Pectin discovered by Braconel. 

* Pectins are Methyl ester of pectic acid. 

* Glycosides : They are organic compund in which there is usually a semiacetal linkage between 
the reducing group cf a sugar and an alcoholic or phenolic hydroxyl group of non sugar compound 
called a glycon. 

* Tanins (Tanic acid): High molecular weight (500 - 3000) compound containing a sufficiently large 
number of phenolic hydroxyls or other suitable groups to enable it to form effective cross linkage 
between protiens and other macro molecules called tannins. 

* Lignins : It is defined as increasing material of a plant which is built up mainly of phenylpropane 

building blocks. . . . 

* Alkaioids : Alkaloids are basic N containing heterocyclic compounds derived from higher plants 
often having marked physiological activity. 

* Plant pigments : Organic substances in plant that are responsible in imparting various colours 
to plant parts are called as plant pigments. 

* Classification of plant pigments. 

1) Fat soluble i) Chlorophyll'a‘& Chlorphyll'b’and iii) carotenoids. 

ii) a) Carotine : Light "yellow, simple purple colour pigment precursor of vit‘A’, 
b) Xanthophyl: Yellow colour pigments. 

2) Water soluble pigments : i) Anthocynin : red, blue, purple colour pigment. 

ii) Anthoxanthin ; Yellow colour pigments. 

' Flavonoids: This group include red and yellow colour pigments which are water soluble pigments 
or substances present in vaculoies of cell sap of plants. 

Glycosides, non sugar portion accounts for colour. 

Sterols : Sterols are wax like solid alcohol which occur free in state and esterified with fatty acid 
in cell, animai origin : cholesterol, plant origin : hytosterol. 






Essential oils : Volatile oily products obtained by system destination of freshly cut plant parts 
carrying the odour or flavour of plants are known as esential oils. 

Occurance : flowers, Bark, leaves, wood, fruits. 

important Essential Oils : 

1. Pepermint j. From arial portion of mentha plant e.g. menthol. 

2. Eucalyptus : From Eucalyptus tree e g. Terpene. 

3. Terpentine Oil : From Camphor e.g. Terpene, Pinene. 

4. Oil of winter green : Lower leaves of winter green plant & cheif constitute of methyl slicylate. 
Resting Human consume 40 kg ATP/day. 

Proline and Hydroproline : imparts drought resistance in M - 35-1 variety of Jowar. 
Lycoxanthin : Pigment gives yel low colour t o Tomato. 

Cryptoxanthin j: Yellow colour in maize and small quantities in citrus rind. 

Non sugary residues of anthocynin is called anthocynidin. While that of anthoxanthine is called 

as anthoxanthedine. 

Pyrimidine : Uracil, Thymine, and Cytosine. 

Purine .'Adenine, Guinine 

Nucleosides : Compounds in which N 2 bases are conjugated to the pentose sugar by 
0 - Glycosidic linkage. 


Nucleotides : are the phosphoric acid esters of nucleosides. 

Human body contains : 0.5 gm of DNA, * Planes of bases are perpendicular to the hilix axis. 
Diameter of Helix: 20 A 0 , Bases are : 3.4 A° 

Aden ine always pair with Thy mine by 2H 2 bond, guinine with cytosine by 3H„ bond. 

In RNA contains pyrimidine, uracil in place of thymine. 


Types of RNA: i) r RNA : Soluble form of RNA, make up 80% total RNA. 

It represents 40-60% of Total weight of Ribosomes. Synthesize in nucleoius. 

ii) t-RNA : 15% of total RNA , function : Bind the specific amino acids. 

At least 20% t RNA molecules in every cell. 

It having clover leaf shape. 

iii) m - RNA : 5% of total RNA, Heterogenous in total size, stable than all 
Longest in all RNA. * Function : to take genetic message from RNA. 

Function of RNA : Direct synthesis of specific proteins. 

Function of DNA : Transmission of Heriditory characters acts as Store house of genetic 
information. 

Subroll: Protien synthesis in cell. Direct synthesis of RNA 






HIGHLIGHTS 


* Dextrorotatory : Substance that rotates plane of polarised light clockwise direction (to right) is 
called Dextrorotatory. [D (+)] e.g.Glucose. 

* Levorotatory : Anticlockwise (To left) is called levoratatcry [(D-)] e.g.Fructose. 

* Recimic : Mixture contains equal amount of dextrorotatory and Levorotatory isomers. 

* Wlutarotation : Gradual change is specific rotation of a substance is called as mutarotation. Ail 
reducing sugars undergo mutarotation. 

* Upon hydrolysis sucrose yield equimolar mixture of glucose and fructose which often called as 

Invert sugar 

Sucrose = Glucose + Fructose Lactose = Glucose + galactose 

Maltose = glucose + glucose Cellulose = glucose + glucose 

* All proteins are levorotatory 

* Inactive form o f enzyme are called as pro-enzymes or zymogen and substance that convert it 
into active form is called as kinase. 

* Rate of enzymatic action increases with rise in temp up to 60°C after that it decreases. 

* glycogenesis : process in which simple sugars are transformed into glycogen through appropri¬ 
ate enzymatic action. 

* Glycogenolysis : enzymatic breakdown of glycogen into sugar (glucose). 

* Glyconegensis : Synthesis of glucose from non carbohydrates material. 

* Glycolysis : Glucose undergo series of reactions leading to pyruvic acid. 

* Qualitative tests of determination. 

1) Carbohydrates : Anthrone test Blue colour 

2) Reducing sugar: a) Periling test : Brick red ppt b) Benedict test: White ppt. 

3) Polysaccharides (starch): Iodine Test. Blue colour. 

4) Non reducing sugar . inversion test: Brick red ppt. 

5) Proteins and peptides : Biurrct Test: Red colour. 

6) Lipid Unsaturation Test: decolonization of Bromine FLO. 

7) Crude Fat: Soxhlet method 

* For seperation of Amino acids Paper chromatography method is used. 





FARM MANAGEMENT AND BUDGETING 





* Defination of Economics : 

* Adorn smith : defined Economics as, “enquiry into the nature and causes of the wealth of na¬ 
tions," Father of Economics. 

* Dr.A!fred Marshal! : "Economics is a study of mans actions in ordinary business of life. It en¬ 
quires how he gets his income and how he uses it.” 

* Robins : Defined economics as "Economics studies human behaviour as a relationship'between 
ends and scarce means which have alternative uses." 

Wants - efforts - satisfaction sums up the subject matter of economics. 

* Kinds of good: 

1) Economic goods e.g. petrol, fuel; Free goods : Air etc. 

2) Consumers goods Foods, cloths; Producers goods : machinery, tools etc. 

3) Material goods : Building, Furniture etc., Non material goods : services of Teacher, Doctors 
etc. 

4) Transferable goods : e.g.land, vehicles etc., Non transferable goods : personal skills 

5) Personal goods : skill, intelligence etc; impersonal goods ; Land, Furniture etc. 

6) Private goods : Buildings, land; Public goods : Railway, road, dams etc. 

7) Necessaries : Food, cloth, shelter; Comforts : table, electricity. Luxuries : A.C., T.V., etc. 
Utility : Wants satisfying quality of goods is called as utility. 

Types of utility : . 

1) Form utility : Change in form change in utility e.g.wood is trasferred into furniture its utility will 
increase. 

* 2) Place utility : When goods transferred from one place to another, its utility increases e.g. 
Apple fetches more prise in Gujrat than Kashmir. 

* 3) Time utility : by storing commodities and selling it at time of scarcity, utility can be increased. 

* Value : Purchasing power of a commodity in terms of other commodity and services. The fail or 
jrise in price does not affect the value of commodity. 

* Price : When value is expressed in terms of money it is called as price. 

* Wealth : Wealth means anything which has value. 

* All money is wealth but all wealth is not money. 

* Wealth yields income. 

* Income : What wealth yields is called income. 

* Wealth is Fund and Income is flow. 

* Saving : Saving referrs to excess of income over consumption. 


* Investment : Investment means an addition made to the physical stock of capital. Y = income, S 
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S<\= Saving, C = Consumption, 1 = Investment. 

* Y = C + S. S = Y-C, C = Y- S& Y = C + I, Provided S - I 

* Agril.Economics playing a significant role in the preparation of national plan and agricultural 
programmes. 

* Agril.Economics : i) Agril. economics is a science in which principles and methods of economics 
are applied to the conditions governing agriculture. 

* ii) Agril.economics may be defined as the application of general economics to the craft and busi¬ 
ness of agriculture. 

* Consumption : To make use of any commodity or service for the satisfaction of our wants is 
called consumption. OR Consumption m eans destruction of ut ility. 

* Standard of living : It refers to necessaries, comforts and luxeries, which a person is accus¬ 
tomed to enjoy. OR It can be defined as mode of living. 

* Law of Diminishing Marginal Utility (DMU): 

* [ Dr.Marshailj tates this law, "The additional benefit which a person derives from a given increase 

of his stock of anything diminishes with growth of the stock that he has." . 

* Zero utility : When the consumption of a unit of a commodity makes no addition to the total utility 
then it is point of zero utility. 

* Whenmarginal utility is zero, the total utility is maximum. 

* When marginal utility becomes negative, the total utility starts decreasing. 

* Law of Equi marginal utility is also called as law of substitution or law of maximum satisfaction. 

* Consumer Surplus : It is excess of what we prepared to pay over what we actually pay for a 

commodity OR 

* It is difference between what we are prepared to pay and w'nat we actually pay. 

* Production ; Production means transformation of inputs into output. 

* Land ; Land refers all that nature has created on the earth, above the earth, and below the earth 
surface. Land is gift of nature. 

* Labour: It can be defined as any exertion of mind or body undergone partly or wholly with a view 
to earn some goods other than pleasure derived directly from the work. 

* Capital: It is that part of persons wealth, other than land, which yields an income orwhich aids in 
,the production of further wealth. 

* Unused wealth can not be considered as capital. 

Money itseif is not capital; by using money we can only purchase the capital assets. 

* Organization (Enterprise) : Means to plan a business, to start it and to run it. 

1 Organiser (Enterpreneur) : The man who undertakes all this work of organization is called as 
enterpreneur or organiser 

Marginal product; It is defined as chang e in tota l product resulting from unit change in input. 
Distribution : Accounts for the sharing of the wealth produced by a community among the agent 
or owner of agents which has been active in its production. 






* Rent : Means rewards paid for use of land. 

i) Contract rent: It refers to the total amount payment or money paid for use of land. 

ii) Economic rent : It is part of total payment which made for use of land. 

* David Recardo : Recardian theory of rent. 

* Wages : It is reward received by labourer for his work or labour. 

* Interest : It is defined as payment paid to its owner for the use of capital. 

* Gross interest : amount paid to creditor is called as gross interest. 

* Profit: It is reward received by enterprenure for assuming risk. 

* National income : It is a part of objective income of a community, including income derived from 
abroad which can be measured in money. 

* Gross national product (GNP) : It is defined as total market value of all final goods and services 
produced in a year. 

* Net National product (NNP) : This is obtained when charges for depreciation are deducted from 
the G.N.P. or Market value of all goods & services after providing for depreciation. 

* National income at factor cost = NNP - (Indirect taxes + subsidies) 

* Taxes : It is defined as compulsory contribution of wealth of a person or a body of person for the 
service of the public power. 

* Natural resources is process of economic development. 

* FFDA : Fish Farmers Development Agency: Popularise fish farming in laks & ponds in V FYP of 
central Government. 

* ICFRI: Indian Council of Forestry & Research Institute. 

* Farm Management : It is the study of business principles of farming. It may be defined as a 

science of organization and the management of farm enterprise for the purpose of securingthe. 

greatest continuous profit. 

* Farm management comes under micro economics. 

* Law of Diminishing Marginal return : This law states that "an increase in the capita! and labour 
applied to the cultivation of land, causes in general less than proportionate increase in the amount 
to produce raised unless, it happens to coinside with an improvement in art of agriculture, used 
when resources are unlimited. 

* Total product (T.P.): It is a physical quantity received with application of different, units of input to 
fixed input "land". 

* Elasticity of production : % change in output / change in input. 

* EP > 1 1st stage irrational; MP = O; EP = 1, 2nd stage rational; EP < 0 3rd stage irrational 

* |Law of Equimarginal returns : The law states that "Profits are maximized by using a resource in 
such way that the marginal returns from that resource are equal in all cases used when re¬ 
sources are limited e.g.cropping scheme, Farm budget. 

* Least cost combination : The principles of least cost combination states that if two factor inputs 


are considered for a given output, the least cost combination will be such where their inverse price 
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ratio is equal to their marginal rate of substitution. 

* Marginal rate of substitution (MRS): It is defined as the units of one input factor that can be 
substituted for a single unit of other input factor. 

Number of units replaced resource (X 2 ) 

MRS =- 

Number of units added resource (X,) 

Cost per unit of added resource 

Rrice ratio =- 

Cost per unit of replaced resource 

* Isoquant: It represents the different combinations of two variable inputs used in the production of 
given amount of output. 

* Isoquant does not intersect each other; slope of isoquants represents MRS. 

* Isocost line : It indicates all possible combinations of two inputs which can be purchased with a 
given amount of investment fund. 

* Different isquants represents different quantities of output. 

* Isocline : It is line passes through point of equal slopes or MRS on isoquants surface. 

* Ridge line : It is also called as border line. Ridge line joints the end points of isoquants. 

* Expansion path : It is an isocline for one set of prices for a given period. 

* Marginal rate of product substitution (MRPS): 

Units (replaced products) 

MRPS = - 

Units (added products) 

* Production possibility curve (PPC) : It is locus of all possible combinations of two products 
which can be obtained from given amount of input. 

* iso revenue curve : It is the line, which indicates the different combinations of tw.o products 
which gives the same amount of revenue or income. 

4 Fixed costs : These costs are related to fixed resources; also called as overhead or sunk cost. 

* Variable costs : These costs are related to variable resources and change with output (prime 
cost); the variable costs are Nil if there is no production on farm. e.g. seed, pesticides, etc. 

* Total costs : The sum of fixed and variable cost make total cost of production. 

* The total costs stands even when production is zero. 

* Average costs (Total): It is average of all costs (Fixed + Variable) per unit output: 

* Marginal costs : It is change in cost associated with an increase of one unit of output. 

* Per unit cost of production : 

Total Cost 

a) Per ha.cost of production = - 

Area under crop (ha.) 


t>) Per quintal/tonne cost of production = 


Total cost - Value of by produce 
Quantity of main produce (Qtls / tonne) 


(u 










Farm planning : It is process to allocate the scarce resources of the farm to organise the farm 
production in such a way as to increa se the resource use effi ciency and the income of farmer. 
Farm budget: it is process of estimating costs, returns and net profit of a farm or a particular 
enterprise. 

Types of Farm budgeting : 

i) Partial budgeting : It refers to estimating costs and returns for part of business, i.e.one or 
few activities, e.g. introducing a new variety on farm. 

ii) Complete budgeting : It refers to preparing budget for the farm as a whole OR an estimation 
of probable income & expenditure made for the farms as single unit. It is also called as Total 
budgeting. 

Alternate or optimum Farm plan : It implies optimum utilization of available resources in orderto 
obtain maximum possible returns. 

Farm accountancy : It is art as well as science of recording in books, the business transactions 
in regular and systematic manner so that their nature, extent and financial effects can be readily 
ascertained at any time of the year. OR farm accountancy is application of accounting principles 
to the business farming. 

Systems of book keeping : 

a) Double Entry system, b) Single Entry system. 

Farm inventory : It is list of all those assets owned by a cultivator at particular time, with physical 
Quantity and value of each items. 

Store journal : All kinds of transactions as and when they happened are recorded in this register. 
This is primary and most important record. 

Store ledger : This record is filled up from store journal. 

Net worth statement (Balance sheet): In this record all the assets & liabilities of the farm are- 
recorded. Net Worth = Total assets - Total liabilities. 

Assets : All the things owned by cultivator. 

Liabilities : Things possessed by cultivator for others. 

If assets are greater than liabilities it indicates the solvancy of a farm. 






MARKETING 


Market: It means a place as an open space (in the village) or a large building (public or private) 
where buying and selling actually takes place. 

Classification of market: 

A) On the basis of Location : 

a) Village market : Located in a small village. 

b) Primary market : Located in big towns. 

c) Secondary wholesale market : Located generally in districts headquarter. The trans ¬ 
action takes place between village traders and wholesalers. 

d) Terminal market: It is the market where the produce is eit her finally disposed off t o 
the consumers or processors or assembled for export e.g.market of metropolitan 
cities. 

e) Seaboard market : Market located near sheashore & are mainly for import and ex¬ 
port. 

B) On the basis of Area/Coverage : 

a) Local/village market : e.g.Local milk market, Local vegetable market. 

b) Regional market : Regional market in India, usually exist forfood grains. 

c) National market : National market of Jute, Tea etc. 

d) World market: These are biggest markets from the area point of view. e.g.silver, gold 
etc. 

C) On the basis of time span : 

a) Short day market : Market for a day or few hours, e.g.Fish, Fresh vegetables mark# 

b) . Long period market: Markets for longer period than short day market, e.g.food grains 

c) -Secular market: Permanent market, e.g.machinery & manufactured goods market 

D) On the basis of volume of Transactions : 

a) Wholesale Market : Commodities bought & sold in large lots in bulk. They serve m 
link between production system and consumption system. 

b) Retail market: Commodities are bought and sold as per requirements. 

E) On the basis of Nature of Transaction : 

a) Spot or cash market : Goods are exchanged for money immediately after sale. 

b) Forward market : Purchase and sale of commodity takes place at time but exchange 
of commodities takes place some specified date in future. 

F) On the basis of No.of commodities in which transaction takes place : 

a) General Market : All types of commodity bought and sold. 

b) Specified market : Transaction takes place for only one or two commodities. 

G) On the basis of degree of competition : 

a) Perfect market : Large No.of buyers and sellers having perfect knowledge of demand 
supply. 
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lev b) Imperfect market : Conditions of perfect markets are lacking. 

* 

i) Monopoly market : [There is only one seller of a commodity. Homogenous product, 
e.g.cotton board. Tea board. Monopsony : Only one buyer. c. c_ Z) 

ii) Duopoly market : Only two sellers of commodity. 

Duopsony : two buyers of commodity. 

iil) Oligopoly market : More than two but still few sellers of commodity, Heterog¬ 
enous product. • 

iv) Monopolystic competition : When a large No.of sellers dealing heteroge¬ 
neous and differentiated from a commodity the situation is called monopolic competi¬ 
tion. Advertising, Branding of goods. 

H) On the basis of nature of commodities : 

i) Commodity market : Dealing goods and raw materials like seeds, fertilizer etc. 

ii) Capital market : Bond, shares and securities are bought and sold. e.g.share market . 

J) On the basis of extent of public intervention : 

a) Regulated market: lousiness is done according to rules and regulations. 

b) Unregulated market : Business is conducted without any rules and regulations. 

K) On the basis of type of population served : 

■a) Urban market : Serves mainly the population residing in urban area. 

b) Rural market : Serves mainly the population residing in rural area. 

* Marketing Function : An act, operation or service by which the original producer & final con¬ 
sumer linked together. 

Pyles classification of Marketing Functions 
Marketing Functions 


Concentration 

1) Assembling 

2) Buying 

3) Transportation 

4) Storage and warehousing 

5) Standardisation and Grading 

6) Financing 

7) Risk bearing 

8) Advertising 


Dispersion 

1) Selling 

2) Storage and warehousing 

3) Standardisation and Grading 

4) Transportation 

5) Financing 

6) Risk bearing 

7) Packaging 


* Assembling : The seeking out the sources of supply, buying wisely as quantity, variety and quality 
of making commodities available when and where they are wanted. 

Assembling is most important of all marketing functions. 

* Packing : It means wrapping and crating of goods before they are transported. 




Packaging :!i means putting goods in the market in the size and pack which are convenient for 
the buyers. 

Packaging is first function performed in the marketing of Agril.commodities. 

Transportation : It is movement of product from one place to another. 

Transportation adds the place utility to goods. Major constituent of marketing cost. 

Transportation is an indispensable marketing function. 

Standardization : It means determination of standards to be established for different commodi¬ 
ties. 

Grading : Means sorting of unlike lots of the produce into different lots according to the quality 
specifications laid down. 

Grading follows standardization, it is sub-function of standardization. 

Types of grading : 

i) Fixed grading/Mandatory grading : Sorting produce according to fixed standards. The use 
of mandatory standards is compulsory for the export of agril.commodities to various countries, 
e.g.cotton, wheat and dairy products. 

ii) Premissive/variable grading : Standards vary overtime; e.g.fruits and veg. . 

iit) Gsntralised/Qecentralised grading : Ghee, Butter and vegetable oils. 

AGMARK : Agricultural produce (Grading and marketing): It is under the Sea Custom Act 1878, 
prohibits export of any commodity unless Agmarked. " - 

Storage : It is process of holding and preservation of goods from the time they are produced until 
they are needed for consumption. Storage function gives time utility to the product. 

Warehousing : Means scien tific facilities for storag e of cmmodities, generally combined with the 
elements of trade and profit. 

Selling : Selling means transfer of ownership of goods and services to a buyer in exchange of 
money. 

Financing : it is advancing of money to carry on the various aspects of marketing. 

Risk : it is uncertainty about cost s, loss or damage in marketing of agril.produce. 

Market; Functionaries: Those who undertake the work of collecting farm produce, adjust supply 
to demand and distribute it in smaller lots are known as middleman & services performed by them 
are technically known as marketing functionaries. 

Glassification of marketing functionaries : 

A) Producer : i) Sell their produce, ii) Assemble the produce of small farmers. 

B) Middle man : They are classified as : 

a) 'Merchant middleman : They are of two types i) Wholesalers, ii) Retailers 

i) Wholesalers : are those middleman who buy and seli food grains in large quantities directly 
from the farmers or other wholesalers. 

ii) Retailers : Retailers buy goods from wholesalers and sell them to the consumers in small 
quantities. 

Retailers are closest to consumers in marketing channels. 

b) Agent middleman ; Acts as representative of clients. 







* Agent middleman sell their services and not the goods or commodities. 

* 1} Commission Aqent s/Arhatias : A person operating in the wholesale market who acts as rep¬ 
resentative of either a seller or buyer. 

* 2) Brokers : The main function of broker is to bri ng toget her buyers and sellers on the same 
platform fo r negotiations. Their charges are calle d Brokerage 

* c) Speculative middleman : They take title of product with view to making profit on it. They are 
regular buyers or sellers of produce. 

* dt Facilitative middleman : They do not buy and sell the produce directly but assist in the mar¬ 
keting process. e.g.Hamal, Weighman. 

* Demand : Means that the person is willingjand ab l e to pay for th e_gbje ct he d esires. 

* Kinds of demand : 

i) Price demand : Means various quantities of a given commodity or service which consumer 
would buy or purchase at given time in market at various hypotheical prices. 

ii) income demand : Means various quantities of goods and services which would be purchased 
by the consumer at various income levels. 

iii) Cross demand : Means the quantities of goods and services which will be purchased with 
reference to changes in price not of this goods but of other related goods, e.g.Change in price of 
tea affect demand of coffee. 

* Law of demand : At any given time, the demandfor a commodity or the service at the prevailing 
price is greater than it would be at higher price and’ less than it would be at lower price. 

* Increase in demand : Greater dema nd at same p rice or same quantity demanded at higher 
price. 

* Extensio n of demand : Mo re demand at less price. 

* Decrease in demand : Lessde mand at same price or the same quantity demanded at lower 
price. 

* Contraction of demand : Less demand at high price. 

* Elasticity of demand : Means sensitiveness or responsiveness of demand to the change in 
prices. 
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* Elastic demand : With small change in price there is a great change in demand. 


o 


* Inelastic demand : Even big fall in price of commodity may not induce an appreciable extension 
in demand. 

* Supply : Means the quantities that a seller willing and able to sell at a prices. Supply varies with 
price. 

* Law of supply : In a given market, at any time the quantity of any goods which people are ready to 
offer for sale generally varies directly with price. 

* Extension of supply : Means that more is offered at higher price. 

* Contraction of supply : Means that less is offered at lower price. 

* Increase in supply : Means either more is offered at same price, or same quantity is offered at 
lower price. 
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* Decrease in supply : Means that less is oofered at same price, or same quantity is offered at 


less price. 

* Elasticity of supply : Means sensitiveness or responsiveness of the supply to changes in price. 
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'Marketable surplus : It is that quantity of produce which can be made available to the non farm 
Ipopulation of the country. 

Marketed surplus : It is that quantity of produce which the producer farmer actually sells In 
market, irrespective of his requirements. 

Equilibrium price : The price at which dem and and supply a re equal. 

The average revenue curve or the demand curve always slopes downword to the right as in 
monopolistic competition. 

Price spread ; The difference between the consumers and the producers price is called as price 
spread. 

jProducers share in consumers rupee : It is price received by the farmers expressed as per¬ 
centage of the retail price (i.e.price paid by consumers) 

Marketing channel: It is path traced in the direct or indirect transfer of title of a product. 
Innovative marketing channels : 

1) April Mandi - Punjab (February, 1987) 

(Similar to Saturday markets of U.K. and U.S.A ) 

2) Rythu Bazars - Andhra Pradesh (January 26, 1999) 

3) Uzhavar Sandies -Tamil Nadu 

4) Shetkari Bazar - Maharashtra. 

5) Krushak Bazar - Orissa (2000) 

6) Mother Dairy booths - Delhi. 

Zoning : The operation to check mov ement of produce within country is called zoning. 

FC!: Food Corporation of-India; 1 January 1965, FAO : Food & Agrii.Organization : 1948 
FCI divided into four zones North, South, East, West Five zonal offices. 

19 regiona!.offices 1 .4. sub. reg'inal offices, 4 offices of joint managers and 173 district offices. 

It procures food grains for buffer stock. 

NAS-ED ; National Agricultural Co-operative Marketing Federation of India. 

Established in O ctober 1958, H ead office : New Delhi, Branch office : Mumbai, Chennai, Koikata 
Chairman : Ajit -Singh, Vice chairman : Changdev Holkar 

APEDA: Agricultural Processed FoocTProducts Export Development Authority in 1986. 

NDDB : National Dairy Development Board, Anand, Gujarat 
Market information is considered as market life blood. 
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HIGHLIGHTS 

* 

* Economics has also called as science of choise. 

* Wants are the starting points of all economic activity. 

* Personal goods are also called as interval goods. 

* Present wants are more important than future wants. 

* Zero utility is the consumption of unit is make no addition to total utility. 

* When the consumption of unit is excess then it is called as Negative Utility. 

* Production means creation of utility 

* La nd is no t regarded as capital. 

* The distrib ution is also called as theory of Factor pricing. 

* Rent theory of Profit: by Walker. 

* Wages theory of profit: by Taussing. 

* Dynamic theory of profit: By J.B. Clark. 

* Innovation theory of Profit: Schuropeter. 

* Risk bearing theory of Profit by Hawley. 

* Uncertainty bearing theory of profit: Knight. 

* The main functi on of profit is resource allocation. 

* Profit is prime mover of all economic activities. 

* The circular flow of money is called as wheel of wealth. 

* Out put method is also called as national income by industrial origin. 

* Village settlement and land put under other non agricultural use is 14.3% of Total land. 

* Van Rflahostava was inaugerated in 1950 

* Forest Policy declared in 1952 by government. 

* Centra! Board of Forest in 1950. 

* Average growing stock / ha is 28 m 3 , against world 110 m 3 . 

* Forest survey of India : 1981. 

* The new f orest policy an nounced by G.O.I.: December 1988. 

* The central Govt. Set up National Waste land development board in 1985. 

* Fish Farmers development agency popularise fish farming in tanks and ponds^ 

* Farm - Farm is a business unit of control over factors of production. 

* Production Period : it is interval of time between efforts and returns. 

* When MC = MR at that point Profit is Maximum. 

* The shape of increasing marginal return curve is convex. Decreasing M.R Curve concave. 

* When Marginal rate of substitution < zero then enterprise relationship is competative. 

* When MRS > zero then enterprise relation is complementary and when MRS = 0, it is 
supplimentary. 

* The scarcity of farm r esources is the mother of Farm planning. 

* Farm Management is considered as generally field of microeconomics. 








CO - OPERATION 


Co-operation - Meaning : Working together with people for common purpose. 

Defination : A form of organization where in the persons voluntarily associate together as human 
being on the basis of equality, for the promotion of economic interest of themselves. Origin of co¬ 
operation & movement: Germany._ 

Motto of co-operation “each for all and all for each”. 

Co-operative credit Societies Act: 1904. 

Maclogan Committee : 191 4^GQI under chairmanship of Sir Edword D.Maclagan. 

Reform Act: 1919. 

Co-operative marketing : A co-operative association of cultivators formed primarily for the pur¬ 
pose of helping the members to market their produce more profitably than is possibly through 
private trade. 

Service co-operative : A service co-operative is to be treated as an organization of the villagers 
for mutual help and co-operation to meet their common economic requirements and to increase 
agricultural production. 

Balance of payment: It is comprehensive record of economic transactions of the resident of 
country with rest of world during given period of time. 

Engels ratio : Ratio ot food expenditure to the total expenditure. 







AGRICULTURAL CREDIT AND FINANCE 


* Money : Anything which is widely accepted in payment for goods or in discharge of other kinds of 
obligations is called as money. 

* Kinds of money : 

* 1) Standard money : It is that form of money in which all other forms of money in the country are 
Imeasured. It is unlimited legal tender. 

* 2) Token money : Made of cheaper metal and has limited legal tender 

* 3) Bank money : Refers to bank deposits or called cheque money. 

* 4) Money of account : Money on account is the money is monetory terms. 

* Money is master in a capitalists economy and servent in socialist economy. 

* Liquid assets : Liquid assets are those which can be used for any purpose at any time. 

* Agricultural finance : It is an economic study of financing agriculture, it relates to both macro 
finance and micro finance aspects of agricultural segment of the economy. 

* Micro finance : It pertains to individual farm, it includes those part of farm management which 
relates to acquisition and use of capital in farm business. 

* Macro finance : It pertains to financing agril.in aggregate since the amount of capital in the economy 
is limited. 

* Productive credit: Productive credit makes its own security and liquidates itself. 

* Consumption credit : It is one which is provided for other than production. 

* Credit; It is that part of production which is used in agricultural capital OR It is confidence in 
personal ability having to borrow and make repayment of borrowed loan. 

* Loans : are certain amount of money provided for certain purposes on certain conditions with 
some interest which should be repaid sooner or latter. 

* Production loan is also called as seasonal agricultural operational loans or crop loans or short 
term loan self liquidating loan. 

* Short term loan : 6 months to 18 months. 

* Medium term loan : 15 months to 5 years. 

* Longterm loan : 5 years to 20 years. . 

* Secured loan : Loans are advanced among some security by the borrower. 

i) Personal security : Borrower himself acts as gurantor. 

ii) Collateral security : Movable properties of the individual are offered as security e.g .LIC bond, 

iii) Chattle loans : Loans given on security of jewellery etc. 

iv) Mortgage : Immovable properties are presented as security p urpose e.o.land, building. 

* Self liquidating loans : The income generated through these loans help the farmer to repay 
entire loan amount in the same season or year obtaining loan. 

* Partial liquidating loand or Non liquidating loans : [The income generated through these bor¬ 
rowing will help to pay part of the loan component only. 





DIR loans : Diffrential rate of interest loans an= advanced to the weaker section of the community 
at lower than the prevailing interest rate e.g. ST@ 2%, Crop loan. 

Tests of Farm Credit Proposals 

A) Three R’s of Credit: 

i) Returns from investment, ii) Repayment capacity the investment generates and iii) Risk bearing 
ability of the farmer borrower. 

Repayment capacity : It is capacity of farmer to clear off the loan obtained for production purpose 
within the stipulated time limit given by the bank. 

Risk bearing ability ; It is ability of farmer to withstand the risk that arises due to financial loss. 

The farmer may satisfy the banker with regard to returns and repayment capacity but not by risk 
bearing ability. 

B) Five C’s of Credit : The moral characters like honesty, intergrity etc.called 5 'c's of credit : 
i) Character, ii) Capacity, iii) Capital, iv) Condition, v) Common sense 

C) Seven ’P’s of agricultural credit : 

i) Principle of productive purpose, ii) Principle of personality, 

iii) Principle of production, iv) Principles of phased disbursement, 

v) Principle of proper utilization, ' vi) Principle of payment, vii) Principle of protection, 

PACS : Primary Agril.Credit Societies. 1904. 

FSS : Farmers Service Soci ety. 1971. 

LAMPS : Large Sized Adivasi Multipurpose Co-operative Societies. Organised in triable area. 
CCB : Central Co-operative Bank. 

SCB : State Co-operative Bank. 

LDB : Land Development Bank. 

VAS : Village Adoption Schemes "(RBI). 

DIR : Differential Rate Gf Interest for weaker section of society started by commercial banks from 
April 1 972. B.K.Hazari Committee’s recommandation. -- 

Taccavi ioans : Government loans to farmer is known as Taccavi loans which are given at the 
time of emergency or distress such as famine, floods etc. 

SBI Group of Banks (5 Banks) ; i) State Bank of Bikaner, ii) Jaypur, iii) Hyderabad, iv) indore, v) 
Mysore. 

1RDP : Integrated Rural Development Programme. 

NACSF : National Agricultural Credit Stabilization Fund. 

^ ARDC ;r Agril.Refinance and Development Corporation started_by governmen tj n July 1965. . 

7 The ARDC and ACCrof RBi were amalgamated into a new institution and NABARD came into 
existance in July 1982. 

cr-— -~~ 

RRB were set up on 2nd Oct. 1975 (M.Narsimhan committee) 






First Five RRBS and locations 


Sr. No. 

Sponsor bank 

RRB’s 


1) 

Syndicate bank 

Prathma bank 

Moradabad (UP) 


SBI 

Gorakhpur 

Gorakhpur (UP) 

H 

United Bank of India 

Gour Grameena bank 

Maid a (WB) 


PNB 

Hariyana Khteria Grameen bank 

Bhivani (HR) 

SHI 

uco 

Jaypur, Nagalur, Anchalic Grameen bank 

Jaipur (RJ) ■ 


The share capital of RRB is subscribed by central Govt. 50%, State Govt. 15% and the sponsering 
commerciai Bank 35 % 

in June 2010. there were 82 RRB's in India. 

----*- 

RRB successfully maintained there image as Small ftflans Bank 

Agril. Refinance Committee (Sub) in 1944 for Co-op by chairmanship with Pro p. D-.R. Gadgil 


Co-Operative Credit Organization 


4 


% 

y 

| S.T.& M.). Loans (3 tire system) 

Long Term Loans (2 tire system) 

! 

1 

Nj 

State Co-Qd i 

j 

Bank (SCB) (State Level) 

V 

1 

Central land development Bank (C 

(At State level) 

i 


District centra! co-op. Bank (DCCB) 
(At District level) 


Primary Land development Bank 
(PLDB) (At Taluks Level) 


Prime. Agril. Co-op credit society (PACS) 

(At Village Level) 

Only PACS supervise the end use of credit. 

First Land mortage Bank (LMB) on Co-op. Lines Started in P. 


Tr. 1920, 


In 19 7 4 Land Mortag e Bank (LMB) were renamed Land de velopment Bank (AP). 

Single Window System is the recommond ation of a c ommittee of Shri. Wiofoars Kanda (A.P.L . 
Regiona! rural Bank (RRB) is recommondation of working group of Shri. M. Narasimham. 
Regional Rural Bank act pa ss-edinj_976. 


RRB having 8 directors : 3 From sponserd Bank, 3 from Centra! Govt, and 2 from State Govt. 
The chairman from sponsered Bank. 

Authorised Share Capital of RRB is fixed at 1 crore and Issue Capital Rs. 25 Lakh. 

Contribution by central Govt., State Govt.; sponsering Bank 50:15:35 respectively. 

RRB have been allowed to offer 0.50% interest more than that of commerciai Banks. 


Statutory liquidity ratio (SLR) of RRB to be maintained is fixed 25% as against 38% by commercial 














banks. 

DICGC : Deposit insurance and credit Garantee corporation of India. 

CRAFICARD : Committee to Review Arrangement for Institutional credit for Agriculture and Rural 
Development. 

Overdoes : Means delay in repayment of borrowed amount in a given time. 

Agricultural Business Management: It is co-ordinating science of supplying agricultural pro¬ 
duction, inputs and subsequently producing, processing and distribution food and fibre. 

Trade : It consist of exchange of goods and services by two or more parties. 

inter-regiona! trade : it is trade between different regions within the country. 

international trade : It is trade between different countries i.e. Transaction among nations 

Export: Goods soid from one country to other countries. 

Improt: Goods purchased from other countries is called as import. 

Exirri Bank -1 January 1982 

Capita! is more mobile than Labour 

Rate of Exchange : The supply and demand for foreign currancy at any time determines the rat© 
of exchange of countries currancy. 

When supply is equal to demand, the rate of exchange is said to be at par. 

Mint par of Exchange : The rate of exchange between two countries is called as mint par of 
exchange. 

The rate of exchange tends to rest at the point which expresses equality between the respective 
purchasing power of two currencies and this point is called parity. 

The balance of payment is said to be favourable if the country has a surplus on current account, 

Equilibrium rate of exchange : The rate at which over a certain period rnantain a balance of 
payment in equilibrium without any net change in the international currancy reserves. 

The chairman of NABARD. 

NA6ARD : National Bank for Agricultural & Rural development. Set up 12 July 1882, 

It is established by a malgation of ARDC, ACD of RBI and RDCC (Rural Planning and Credit ceil) 
The deputy director of RB! is the chairman of NABARD. 

Management Directors : 3 : RBI, 2 : State Govt., 3: Co-op. & comm, bank, 2: Expert in Economics 
& 3 : Central Govt. 

RIPF - R ural Infrastructure Development Fund. 

Establishment - April 1,1995. 

Banks having shortfall in lending to priority (Agricultural) sector, are required to conirigute to RIDF. 

40% priority sector, of which 18% to Agriculture. 

^.. 

All domestic scheduled commercial banks are required to lend. 

Objective - To assist stage governments in quick completion of an going projects related to irriga¬ 
tion (medium / minor), soil conservation, watershed management and other such forms fo rural 
infrastructure 






* The transchewise RIDF details are as following. 


J Year 

Tranche 

Amount (Rs. in Crores) 

1995-96 

REDF-1 

2000 

2000-01 

RIDF-VI 

4500 

2005-06 

RIDF - XI 

• 

8000 

2010-11 

RIDF-XVI 

16000 

2011-12 

RIDF-XVII 

18000 


HIGHLIGHTS 


* Spacie Point: It is point obtained by adding the cost of transport to the mean per of exchange. 
It is also called as goad export point. 

* Barter System : It is a system of exchange of goods is done without intervention of money. 

* Tarrifs : May have either revenue or protection as their sum is called tarrifs. 

* Overdues. : Delay in repayment of borrowed amount in a given period of time. 

* Term of Trade : Quantity of domestic goods that must be given in exchange for one unit of 
improved goods. 

* The credit of farmer is good, when his power to borrow is great which is twin depends up on 3 
Rs of credit. 

* The main functionof PACCS is to supervise the use of credit at village level. 

* Management (PACCS): Total members are 5-9, area of operation > 2 village, reputation = 

1000 . 

* Rate of interest (PACCS): 12-14 %. 

* DCCB having two types : 1) Banking union : Membership is confined to PACCS only. 

2) Second type : Both individuals and societies are allowed become members of bank 

* DCCB serves as Balancing centre, Management: 12-15 directors. 

* Break even : It is the point at which profit turns into loss or loss turns into profit. 


BEP = F / P-V. 



Organization 

Leading person. 

i) 

jFarmer service society (FSS) 1971 

Bawa 

*i) 

NABARD (1982) 

B. Shivaraman. 

'«) 

DRI (1972) 

B.K. Hazare 

iv) 

RRB (1972) 

M. Narsimhan. 


* Micro - economics : When we study the problems of resource auo-carions with the objective to 
maximise the benefit of any single farm or individual family it is called micro - economics. 

* Macroeconomics : When we study the problems of resource allocations between different areas 
or different units of the same or different types of rarmers is called macro economics. 
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* F. Nicholson : Father of co-operative movement in India. 

* TheThjixIJndian co-operative congress held at New Delhi in April 1958 

* Multipurpose co-operative socieities were first established in 1939 in Orissa. 

* Britain is the homeland of co - opera tive store movement. 

* Rese rve B ank of India came into existance on I 5 ' April 1935 with RBI Act 1934 and has been 
nation aljsed on Ja nuary 1,1949. 

* Mr. O. A. Smith : Was first governer of RBI. Current Governer: D. Subbarao. 

* First crop loan was given to Cotton at Berar in Maharashtra. 

; * Employment garantee scheme was started in Maharashtra. 

* Marginal frames constitute 51% of total farm holding which is less than 1 ha. irrigated land. 1-2 ha 
unirrigated land small frames constitute 19%. 

f. * Agricultural price commission came into existance in 1965. 

* Average total cost is also called as unit cost of production. 

r * Total variable cost is also called as prime cost. Special cost or direct cost. 

C * Marginal fixed cost is always zero. Because fixed cost does not change with change in 
output. 

t * Fixed Assets : such assets are difficult to convert into cash to meet any current obligations e.g. 
Land Building. 

IT * Working assets : Such assets are more liquid than fixed assets e.g. Farm machinary. 

* Current assets : Such assets are most liquid assets and are consumable in year e.g. seeds. 

- Fertilizers cash on hand, livestock for sale. 

H * Asets : Liabilities ratio : 

1. Net Capital ratio = Total Assets / Total Liabilities. 

2. Working capital ratio : (Working assets & current assets) / (Intermidiate and current 
J liabilities) 

Ip 3. Current Ratio : Current assets / current liabilities, also called as Acid test ratio. 

H 4. Debt equity ratio : Deferred liabilities / Net worth. 

* Income Ratio : i) Rate of turnover: Gross Income / Total assets x 100 
ly * Rate of turnover ratio is useful in the case of capital starved situation. 

V ii) Net Income / ha = Total returns from-fixed farm resources / total area in hectare.. 

V * Law of variable proportions : The law of increasing marginal return. Constant Marginal return 
; and decreasing marginal return these three proportional changes together is known as 

■ * in law of deminishing marginal returns when MPP is zero the Total physical product (TPP) is at 
highest level. 

: * Elasticity of Production : i) MP = AP, EP = 1, ii) MP >AP, EP > 1, iii) MP < AP, EP < 1, MP = 0, 

EP = 0. 

Most of Indian farmer are under first irrational stage of production. 

When MRPS = PR ( X 2 / X,) = (PX,/PX 2 ) 

It is optimum combination to get maximum profit and such equilibrium point is called as Least 
cost combination. 






* I he precursor of crop insurance scheme was Ben jamin Franklin. 

* In 1973, to cover cotton, wheat, groundnut and potato, a kind of insurance under the auspecious 
of General Insurance corporation (GfCj) was initiated first time in India. 


* National Agricultural Insurance shceme (NAIS) was announced in June 1999 by Sfori Ata5 

Bihan Bajpayee the Prime Minister of India. - “ 

* Subsistance farming or a marginal farming is a diversified farming. 


About 70% Indian Farmers Practicizing Individual / Peasant Farming. 





QUESTIONS 


1. Father of economics is Adam Smith; and father of modern economics is J. SV1. K eynes. _ 

2. ‘Welfare’ definition of economics was given by Alfred Marsha!!. 

3. Phrase Ceteris paribus which is used to indicate the Economics laws, means other things 
being equal. 

4. The Deductive method of economic investigation proceeds from general to particular. 

5. Consumption goods and producer goods are also called as goods of first order and goods 
of second order, respectively. 

6. Law of Diminishing Marginal Utility (LDMU) explains the negative slope of demand curve. 

7. Human wants are the starting point and consumption is the end point of every economic- 
activity. 

8. When marginal utility of a commodity is zero, total utility is maximum. 

9. The desire backed up by ability and willingness to pay for a good is called as demand. 

10. Various quantities of goods offered by the sellers at various prices is referred as supply. 

11. Consumers surplus is measured as total utility. 

12. The price at which quantity demanded is equal to quantity supplied is called as equilibrium 
price. 

13. Micro economics and macro economics are otherwise called as price theory and income 


theory, respectively. 

14. ‘Poverty’ in the midst of plenty’ is seen in capitalism. 

15. J. M. Keynes introduced the concept of mixed economy. 


£5 s* 

6^1 ■ 

Law/principle 

Explanation 

1. 

Theory of joint demand 

Human wants are complimentary. 

2. 

Law of diminishing marginal utility 

Human wants are competitive. 

3. 

Law of diminishing marginal utility 

A particular want is satiable. 

4. 

Modern theory of wages 

Wants lead to standard of iiving. 

5. 

Consumers surplus 

Present wants are more important than future wants. 

6. 

Engel’s law 

Wants become habits. 

7. 

Conspicuous consumption 

Goods are purchased by the consumer for 



snob appeal & prestige value. 


17. Hicks and Slut sky^explained the substitution effect. 

18. Thorstein Veblen has given the doctrine of conspicuous consumption. 

19. The elasticity of demand for giffen goods is relatively inelastic. 

20. Perfect elasticity is indicated by horizontal line. 

21. Malthusian theory of population was propounded by Prof. P. N. Mathur. 









22. The distress sale of produce refers to selling price less than cost of production. 

23. Dumping is an example of place price discrimination. 

24. The price beiow which the producer is not willing to sell his produce is referred as floor price. 

25. A. C. Figou has given the degrees of price discrimination. 

26. ‘Game theory’ formulated by (Neumann and Horgenstern explains the market behaviour of 
oligopoly market situation. 

27. The concept of linear programming was given by Dantzig. 

28. Adam Smith has enunciated the cannons of Taxation. 

29. Escheat is the claim of the government to the decead's assets. 

30. Philips curve which is convex to origin explains the (negative) relationship between 
unemployment and inflation. 

31. Stagflation is the situation of unemployment with high rate of inflation and it is measured by 
discomfort index. 

.32. ‘Supply creates its own demand’ - J. B. Say. 

33. The marginal propensity to consume ranges between zero to one (Keynesian analysis). 

34. The concept of accelerator i. e. the increase in demand for consumption goods leads to 
increase in investment on capital goods; was first developed by J. M. Clark. 

35. The fiduciary issue is that paper money is not wholly backed up by precious metal. 

36. A person is said to be employed if he gets work for 8 hour/day for 273 days/year. 

37. ‘Asian Drama 5 : Gunnar-Myrdal. 

38. The mortgage of self acquired property is called as equitable mortgage. 

39. Leverage ratio directly influences the risk in farm business. 

40. Institutional finance to agriculture sector in 1951 was only 7.50 per cant of the total need. 

41. LAMPS which earns into existence in the year 1971, was recommended by Savva team, to 
meet, the credit needs of tribal farmers. 

42. The concept of multiplier indicating that increase in investment leads to multiple increase in 
income, was first developed by J. M. Keynes. 

43. Lead Bank Scheme which came into existence in the year 1969, was recommended by F. K. 
F. Nariman committee. 

44. Germany is the birth place of world co-operative credit movement. 

45. Important acts : 

* Deccan Agril. RelifAct : 1879_.— 

* The Agricultural Bank (William Wedderburn), Pune-1882 
Land Improvement Loan Act: 1883 

* Agril. loan act-1884 

* First co-op. societies act -1904 

* Comprehensive co-op. societies act-1912 

^ 194 
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* The subject co-operation to state list-1919 (as per the provisions under Montecjue- 
Chemsford Act) 

* The Edward Maclagan committee - 1914 

* The co-operative planning committee - 1945 
“Find Raiffeinsen" - Frederick Nicholsan. 

Share capital of RRB’s is subscribed by State Govt. (15 %}, Central govt. (50 %) and Sponsoring 
bank (35 %}. 

Ml and LT Loans falls under partial / non -liquidating loan while ST loans falls under self - 
liquidating loans. . 

LMB, 1920 (Punjab) LDB, 1974. 

The D.I.R. scheme which came into existence in the years 1975 was proposed to check the 
cost of credit, and it is based on principle of progressive taxation. It was recommended by 
B.K. Hazare committee. 

Leverage is the ratio of non- equity capital to equity capital. 

Partial repayment is also called as balloon repayment plan. 

HALS.-1999 (rabi) 

“Agril. finance is the economic study of financing farm business”-SVIurray and Nelson. 
A.I.R.C.S.C.-A. D. Gorwala, 1951 

A. I.R.C.R.C. - B, Venkattapaiah, 1966. 

B. P. Patii committee-1962, forTaccavi loans and co-operative credit. 

Variable costs exists only in the short run while fixed costs exists both in short and long run. 

Elasticity of production (EP) is the sensitiveness or responsiveness of output due to change 

in input. 

EP = 1., constant returns 
EP > 1 increasing returns 
EP < i , decreasing returns 

isocline is a line (or curve) which connects the points of least cost combination for different 
levels of output. 

isoquant which otherwise called as production indifference curve indicates ali possible 
combinations of two inputs capable of producing same level of output. 

Ridge line represents the points of maximum output from each input, given a fixed level of 
other inputs. 

Production problem Relationship 

* How to produce ? : factor-factor 

What to produce ? : product-product 

* How much to produce ? : factor-product 

The estimation of present value of future income is called as discounting; while the estimation 
future value of present income is called as compounding. 

In mixed farming, the contribution of an allied enterprise ranges from 10 to 49 per cent. 







Ownership 

Individual 

Individual 

Collective 

Collective 


Operation 

Individual 

collective 

Individual 

Collective 


7. Sr. No. System of co-op. farming Ownership Operation 

. _ - . _ £ _ _ 

1. Co-op. Better farming Individual Individual 

2. Co-op. Joint farming Individual collective 

3. Co-op. Tenant farming Collective Individual 

4. Co-op. Collective farming Collective Collective 

58. The expression of farm plan in monetary terms is called as farm budgeting. 

59. Partial budgeting is also known as enterprise budgeting. 

7 0. Prorating the original cost of an asset over its useful life is called as 
depreciation, 

M. Obsolescence is the rating the efficiency of an asset due to the presence of 
other asset. 

72. Straight line method is widely used for computing depreciation of 
machinery. 

73. Dummy variables are also called as indicator or binary variables which 
means the qualitative variables used in production function e. g. Age, 

Education etc. 

74. The relationship between cost function and production function is negative. 

75. Optimum size holding is three times of the size of an economic holding. 

76. Variable cost = prime .cost; fixed cost = overhead cost. 

77. The comprehensive scheme on cost of cultivation sponsored by central govt. (Directorate of 
Econ. & stat.) started in 197Q-71. 

78. The scheme on cost of cultivation sponsored by state govt. (Maharashtra) started in June, 

1979. . 

79. Break even point: TO ~ TR. 

80. Law of diminishing marginal utility is the fundamental law of agriculture. 

81. "A country is poor because a country is poor”- Nurkse. 

82. The problem of multl>coiiin@arity is common in cross sectional data. 

83. The problem of auto- correlation is more common in time series data. 

84. Secular markets are held for longer period of time. 

85. The market in which future sale and purchase of commodities can take place at current time 
is called as future or forward market. 

86. Perfect market deals with homogeneous goods. 


Sr. 

Market situation 

No. of buyer/seller 

a) 

Monopoly 

'Single seller 

b) 

Monopsony 

Single buyer 

c) 

Duopoly 

Two sellers 

d) 

Duopsony 

Two buyers 










e) 

Oligopoly 

Few sellers * 

f) 

Oligopsony 

Few buyers 

g) 

Monopolistic 

Large no. of buyers and sellers 

h) 

Bilateral monopoly 

Single buyer and single seller 

■ 


91 The head office of Directorate of marketing and inspection (Dfifll) is located at Farldabad. 
which issues the AGMARK seal (1935). 

92. Important acts/activities 

* Provincial marketing depots -1934 

ft- * Weight and measures deptt. - 1935 

* Standards of weights Act (Tola & Tonr.e)-'i 939 

* Weights and measures Act-1948 

? :f * Metric weights Act (Gram, Litre)-1956 

Z’- * The Agril. procedure (Grading and mktg) Act-'i 937 

'! 93. Packing refers to wrapping of goods in metallic tins or wooden boxes before 

■A' transported to consumer market. 

~ V 94. Placing the goods in grass or mica sheets to avoid direct damage to the goods 
| is referred as packaging 

pi! 95. Central Agmark Laboratory, Nagpur 

fifflft 

I’ 96. Indian Standards Institute (IS!) Bureau of Indian Standards (BIS), 1987. 

jK 97. Codex Alimentarius Commission (CAC) : An International Food Safety Grading System, 19S2. 

i f.' 98. HACCP is the Food Safety Management System administered by CAC. _ • 

CA 99. The main objective of speculation is profit; and the main objective of hedging is irar.ufe! of" 

| price risk. 

r - 100. Good and poor quality produce is mixed and sold as single lot in Dara method of sale. 

101. First co-op. mktg societies act was passed in ISIS, 
f pp 102. NAFED, an apex co-op. mktg institute came into existence in 1958. 
fe 103. State Trading Corporation (STC)-1956; National Co-op. Devp. Corp (NCDC)-i9Q3. 

■'j'' 

■y 104. APC (1965) CACP (1985). 

fpTjS 105. MSP is the administered price announced just before the sowing season, to support the farmers 
|t; ' : as a price guarantee. Recommended by -CACP; declared by - Ministry of Agril (GOI). 

||r_? 106. Concurrent margin refers to price difference at successive stages of marketing, where time 
elapsed between purchase and sale of commodities is not taken into consideration. 

i 107. A market with no govt, intervention in the marketing mechanism is called as Laissez fair© 
B ■ market. 

fPt.108. Cartel is an association that attempts to regulate industry output and prices through mutual 
B; 1 , & agreement. 

109. Quantity of the produce which can be made available to the non-farm population after meeting 
j|^ the farm population requirements is known as marketable surplus (MS). 


IBgBlilillllgp 







MS = Total production (P) - Total consumption (C) v 

IIS, Marketed surplus is that quantity of the produce which is made available to the non-farm 
population, irrespective of farm population requirements. 

111. Marketed surplus > or < or = marketed surplus 

112. Consumer Education and Research Centre - Ahmedabad 
Indian Grain Storage Institute, Hapur (1958). 

113-. HACCP stands for Hazard Analysis and Critical Control Point. 

114. Projects are the cutting edges of development and are considered as the building blocks of 
development. 

115. Profitability index is the ratio between NPW of cash inflows to original investment in the 
project. 

116. Shadow or accounting price represents true or intrinsic value of a commodity. 

117. The concept of Agri-Business Management was proposed by Fredrick W. Taylor. 

118. Direction and control are considered as heart and nervous system of body of management, 

respectively. . 

119. Market penetration is considered as the strength of a business firm in a given market segment. 

12.0. Free on Board (FOB) = Export price; 

12.1. The first D. G. of W. T. O. was Renato Ruggiero. 

122. Bound rate is the maximum tariff limit a country can impose on imported goods. 

123. When IRR = Opportunity cost its point of indecesion. 

124. Rent theory of profit was proposed by F. A. Walker. 

125. Govt, of India signed WTO agreement in 1994. 


Sr. No, 

Theory/idea/principle 

Economist 

1 

Population Theory 

Malthus 

2. 

Theory of social change 

E. Hagen 

3 

Spread effects 

Myrdal 

4. 

Theory of rent 

Richardo 

t: 

Unlimited supplies of labour 

Arthur Lewis 

6. 

Migration & unemployment theory 

Harris Todaro 

7. 

Critical minimum effect 

Leibenstein 

8. 

Big push theory 

Rosenstein Rodan 

9. 

Financial dualism 

Myint 

10. 

Social dualism 

J. H. Bocke 

11. 

Technological dualism 

Higgins 

12. 

Back wash 

Myrdal 

13. 

Golden rule of accumulation 

Phelps 

14. 

Relative income theory 

J. S. Dusunberg 


127. The law of comparative advantage is based on relative margin. 






ELEMENTARY OF STAYSSTICS 


The word Statistics came from the Italian Word Statisia or German Word Statist: k means 
political state. 

Government record is earliest Foundation of Statistics. 

Definition : By statistics we mean aggregates of facts, affected to marked extent by multiplicity 
of causes, numerically expressed, enumerated or estimated according to reasonable standards 
of accuracy. Collected in systematic manner for a predefined purpose and placed in relation to 
each other. 

Statistics may be defined as the collection, presentation, analysis and interpretation of numerical 
data. 

Classification : The process of arranging data in groups or classes accordingly to resemblances 
and similarities is called classification. 

Class interval (Width of class): The difference between upper and lower class input of class. 

Class mid points / class mark: it is value lying halfway between the lower and upper limits of the 
clas interval. . 

Mid point of class represents that class. 

The simple table is also called as one way table. 

Special purpose table are known as summary table. Provide information for pedicular discus¬ 
sion. 

Central Tendency : The property and concentration of values around a central value is called 
central tendancy of frequency distribution. 

Average is referred as measure of central tendancy. 

Arithmatic mean is most popular and widely used measure of central tendancy. 

The sum of deviations of the items from arithmetic mean is always zero, 
i.e. (xi - x) = 0 

Median : it refers to middle value in a distribution, devides series into two equal pa; is 

Mode : The mode or modal value is that value in a series of observations. Which occurs with 
greatest frequency. 

jMode of Distribution ; It is value at the point around which the items tends to be most heavily 
concentrated. 

Symmetrical distribution : A distribution in which the values of mean median and mode are 
consider (mean = median = mode) are known as symmetrical distribution. 

Geometric Mean : It is defined the N m root of the product of N observations values 

Harmonic mean ; It is the reciprocal of arithmatic mean of the reciprocal of individual observa¬ 
tions. 

Dispersion : Is the measure of the items. 

Relative Measure of dispersion also called as coefficient of dispersion. 

Range : It is difference between the value of largest items and the value of smallest items In¬ 
cluded in the set of observations or distributions. 







The range which includes the middle 50% part (^distribution is called the interquartile range. 
Range is not at all reliable measure of dispersion. 

Mean deviation : It is average difference between the items in a distribution and the median or 
Sarithmatic mean of a series. 

Standard deviation concept was introduced by Karl Pearson in 1823. 

Standard deviation is most important and widely used measure of studing dispersion. 

Standard deviation is also Known as root mean squared deviation. 

Standard deviation : It is a square root of the mean of squared deviations of the individual values 
from the arithmatic mean. ■ 

(xi - x) 2 

S.D. = --- Where X = Arithmatic mean of individual observation 

N 

Correlation : correlation is an analysis of the co - variation between two or more variables. 

Types of correlation : i) Positive or negative ii) Simple, Multiple and partial, iii) Linear or non linear 
Icorrelation. Limit of correlation is coefficient is ±1 

(Methods of studying co - relation : 

i) Scatter diagram method ii) Graphic Method iii) Karl pearson’s coefficient of correlation iv) Rank 
Method (Spearman's rank correlation coefficient) v) Concurrent deviation method vi) Method of 
least squares. 

Regression : It is measure of the average relationship between two or more variables in terms of 
original units of the data. 

Probalbility : It is the ratio of number of favourable cases to the total number of equally likely 
cases. Range of probability is 0 to 1. 

Binomial distribution : It is probability distribution expressing the probability of one set of 
dicholomous alternative which is success or failure. .. 

The 'binomial distribution is also called as Bernoulli's distribution. 

Poissons distribution : It is used when probability of success of individual event is very small i.e. 
P is very small. 

Norma! distribution : it is an approximation of the Bionomical distribution. It is also called as 
Normal Probability Distribution. 

It is bell shaped and symmetric. 

The height of normal curve is maximum at the mean hence mean = mode = median. 

Curve of normal distribution is unimodal. 

Norma! distribution is most useful theroticai distrubution for continuous variables. 

The probability for sure event is 1. 

A.M. is based on all observation of Treatment. 

The parameters of normal distribution is Mean and varience. 

Difference of too large numbers is tested by 'Z' Test. 

A.M. is affected by extreme values. 

A.M. can't obtained if single observation is missing or lost. 





Equality of two varience is tested by F Test. ♦ 

Probability of rejecting null hypothesis when it is true is termed as type I error. 

Median is not affected by extreme value. It is used to dealing qualitative data 
Data : collection of information is called as data. 

Which can’t measured by quantitatively. 

Mode is not based on ali observation. 

The scattering of observations round the mean is called as dispersion. 

Coefficient of dispersion is based on range. 

100 times the coefficient of dispersion based upon standard deviation is called coefficient of 
variation. 

The probability of accepting null hypothesis when it is false is termed as Type - II error. 
Coefficient of variation is not relative measure of dispersion. 

Rank correlation can be obtained by qualitative data. 

Normal probability curve is symmetric about mean where plotted on graph paper. 
Regression coefficient indicates slope of line of regression. 

Goodness of feet is tested by chi square test. 

The number of observations bellow of equal to specified value is known as median of class. 
The square of S.M. is called as varience. 

Range is simplest possible measures of dispersion. 

If one of observation is zero then value of geometric mean of series is zero. 

The consistancy of data is decided on the basis of coefficient of variation. 

An event consisting of only one sample point of a sample space is called as sample event. 
Sample event also called as elementary events. 

Mode = 3 median = 2 mean . 

AM > G.M. > HM 

The geometric mean is lies between Arithmatic mean and hermonomic mean. 

Median is average suitable for open end classes, median = second quartile. 

A distribution with two modes is called Biomodal and more than two modes is.called as 

multimodal. 

Positional averages are mostly affected by fluctuation in sampling. 






AGRICULTURAL EXTENSION 


FUNDAMENTALS OF EXTENSION EDUCATION 
AND RURAL DEVELOPMENT 


* Extension : Latin words Tensio - means stretching and Ex means out. 

* Extension : Extension is an education and its purpose is to change the attitude and practice of 
the people with whome the work is done. 

* Philosop hy : It is defined as body of genera! principles of law of a field of knowledge, activity etc. 

* ^J. Paul Legen s : Father of Exten sion^. N . Reddy^lndia n Father o f Extension. 


Sr. 

Year 

Name of Worker 

Title of Place and expt. 

1 . 

1928/29 

Mr. F.L. Brayne 

Gurgaon Project (Punjab) Village Guide 

2. 

1921 

Shri. R.N. Tagore 

Shriniketan (West Bengol) - VLW 

3. 

1921 

Mr. Spancer Hatch 

Marthandan (YMCA) 

4. 

1933 

Mahatma Gandhi 

Sevagram 

5. 

1947 

Madras Government 

Firka development - T. Prakasharn. 

6. 

1948 

Mr. Albert Mayer 

Etawah project (UP) Average District Plan. 

7. 

1948 

Ministry of Rehabilitation 

Nilokheri project 



(S.K.Dey) 

(S.K.Dey) 


In Indi a 55 com munity development programme (project) were started all over the country on 2 nd 

octobeT 1852. 

A Block consist of 100 villages. 

Block is unit of planning and development 

National extension service was established on 2 nd October 1953. 

Block development officer (BDO): acts as secretory of panchayat smith 

Gram Sevak serves as common channel between the villagers and government departments for 
all development activities. 

The word democracy derived from Greek rook demos : Means the people and cracy - Rule of, 

Village Panchayat (Grampanchayat), panchayat smaiti and Zilla Parishad forms three tire sys¬ 
tem of Panchayat raj. 

The Gram Panchayat is the First formal democratic institution of Panchayat Raj which is primary 
unit of local self Government. 

The training and visit (T& V) system of Agricultural Extension designed by D aniel B enor senior 
, advisor of world Bank (t973|lndia : 1974. 


In India T&V system is adopted in 13 major states. 

T&V system started in Maharashtra in 1982 in Few districts. 








JDA: Joint Director of Agriculture 
SDEO : Subdivisional Extension Officer 
ZEO : Zonal extension officer 
SMS : Subject Matter Specialist. 

ADO : Agril. development officer 
PAO : Principle Agricultural Officer 
AEO : Agril. Extension officer 
MOW: Monthly district Workshop. 

Teaching Methods : It is defined as the devices or tools used to create learning situation in which 
effective communication can takes place between the teacher and learner. 

Classification of Teaching Methods : 

A) Classification According to use : 

1) Individual contact Methods : Farm and home visits, office calls personal letters 
Telephone calls etc. 

2) Group contact Methods : Method demonstrations, result demonstrations, meeting 
of all kinds field Trips or conducted tours. 

3) Mass contact methods : Literature , leaflets, folders, bulletins, Pamplets, Booklets, 
Newstories, New articles, circular, letters, posters and charts, radio, TV. movies, 
shadow plays, dramma, etc. 

B) Classification according to form : 

1) Written form : Personal letter, circular letters, literature of all kinds. 

2) Spoken form : farm and Home visits, office calls, Telephone calls, meetings Radio. 

3) Visual form : Black boards, Bulletin boards, Posters, Charts, Models, Specimen, Pho¬ 
tographs, Flannel graphs, Flash cards, Firm slides, Film strips etc. 

4) Audio - visual form : Movie films, drammas, T.V., result demonstrations, with meetings 
Audio visual on Further classified into three groups. 

i) Project aids : 1) Film projector, 2) Film strip projectors) slide projector 4) overhead projector 

5) Epidiascope opaque projector. 

ii) Non projector aids : 1) Black board, 2) Bulletin board 3) Charts, 4) Models, 5) Flash cards 6) 
Flannel graphs 7) Posters 8) Graphs 9) Specimen 10) Exhibition 11) Photographs. 

iii) Audio aids (Equipments) : Radio, Gramophone, Tape recorder, 

The method demonstration is based on a principle of learning by doing. 

Result demonstration is based on a principle of seeing is beliveing. 

Group discussion : It is defined as a group activity where a no. of peoples meet together and try 
to understand to solve a pedicular problems which is common to them. 

Types of discussions . 

1) A small group discussion : Here discussion takes place in a group of about 30 persons. 

2) Panel discussion : Here ususally 3 to 4 experts with a chairman who introduce and guides 
them discusses a particular topic according to plan. 

3) Symposium : This is a series of talks on different aspects of a single subject 2-5 peoples. 




4) Workshop : This is a special type of working conference ususaliy for a week or more in 
duration. 

5) Conference : A conference is a gathering of a people for a few days for intensive discussion. 

6) Forum . It is the disucussion period that may follow any one of above methods of presenta¬ 
tion. 

Leaflet: It is single printed sheet of paper of small size containing Preliminary information relating 
to topic. 

The average siz e of leaflets is 22 cm x 18 cm as length x width 
Poster: 50x_70_cm^_ 

Bulletin : It is printed compound booklet with a number of pages containing complete information 
in respect to perticlar topic pages 24-48 

News letter : It is miniature newspaper in good quality paper containing information relating to the 
activities and achievements of the organization. 

Journal / Magazine : It is periodical, containing information related to various topics of interest 
not only for the farmers but also for the extension worker. 

Circular letter : It is letter produced and sent to many people by the extension worker to publicise 
an extension activity like meeting, exhibition etc. 

Exhibition : An exhibition is a display of models, live specimens, charts, posters etc. in sequence 
so as to significant in teaching or creating interest in the participating members. 

Compaign : A compaign is an intensive teaching activity undertaken at an oppertune moment for 
a brief period, focusses attention in a forceful manner towards a particular problem so as to 
stimulate the widest possible interest in the village or group of village. 

Television : Television is an electronic audio - visual medium which provides picture with words 
and sound effects. 

1RDP : Integrated rural development programme (1980) Airn : All round devlopment of family. 
DWACRA: Development of women and children for rural areas 1983. 

SITARA: Supply of improved tools and kits for rural artisons. 

MWS : Million wells scheme. 

NREP : National rural employment programme. 

SFDA: Small farmers development Agency 1970. 

MNP : Minimum need programme 
DPAP : Drought prone area programme. 

BPL : Below poverty line. 

CADP : Common average development programme 1974. 

MFAL: Marginal farmer and Agril. labour development programme 1970. 

DRDA: District rural development agency. 






HIGHLIGHTS 


* The word extension was first time used in England, Agricultural extention in USA 

* The extension activity was started first time in USA, Extension education in England. 

* The first extension work was done in 1785 in Philadelphia state of USA. When few farmers got 
together and organised to sell their produce. 

* In 1885 the concept of demonstration was given by Dr. Seaman A. Knapp. Therefore is known 

as Father of Method demonstration. ■=-— ' 

* The study of extension education as course first time started at sabour (Bhagalpur) in Bihar in 
1956. 

* The word learning by doing was coined by John Dewey in 1966. 

* The word communication is derived from latin word communis means common. 

* Receiver is the most important element in communication because every element is directed 
towards receiver. 

* T 8. V system is also called Baster and Benor Scheme and Firstly envolved in Turkey by 

inccidental learning. “ - ' 

* Training : Training is imparted for transfer of technical know how from subject matter specialist 
(SMS) to extension worker. 

* Visit : Extension worker has visit to farmers for transfer of know how obtained at training. 

* T & V system introduced in India in 1974 in Rajasthan canal area and chambai command area 
in MR to improve effectiveness of agriculture. 

* Mohan sing mehata committee : Apointed by ICAR in 1974 to formulate the K.V.K. Scheme. 

* The frist KVK was started in Pondichery in 1974. 

* In India there were314 KVK in number in year march 2001,2008 - 565 K.V.K. 

* The credit for the success of KVK goes to Dr. Chandrika Prasad. 

* Etwah pilot project was also called Average district plan. 

* Etwah pilot project was the forerunner of community development programme. 

* Multipurpose concept of VLW is out come of Etwah piiot project. 

* Parichayat Raj was first started at E'iagaur (Rajasthan) and Andhra Pradesh in 1959. 

* IRDP was launched on 2nd Oct. 1980 (Sixth five year plan) 

* TRYSEM : Training of rural youth for self employment was launched in 15 August 1979. 

* Young farmers association of India started by P.S. Deshmukh in 1956, (Rural Youth) Magazine. 

* Swarna Jayanti Gram Swarozgar Yojana (SGSY) Starts from 1 st April 1999. 

* National Demonstration programme (1965) It also called first Frontline demonstration Operational 
Research Programme by ICAR -1974 

* Multiple cropping scheme (MCS) 1960. 

* Teaching steps 


1. Attenstion - 2. Interest - 3. Desire - 4. Conviction - 5. Action - 6. Satisfaction 
* 4 H - Club (1900- USA) i) Heart ii) Head iii) Hand iv) Health by A.B. Graham. 
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Aim : Provide training to rural youth for Agril. and Home development. 

s' 

NAARM : National Acadamy for Agril. Research Management: Hydrabad. 

ATMA: Agricultural Technology and Management Agency, Chairman - District Collector. 

NCF : National Commission on Farmer, February 2004.. 

National Agricultural Science Musium - New Delhi, Inaugurated by Dr. A.P.J. Abdul Kalam : 3 Nov. 
-2004. 

National Food for Work Programme -14 Nov. 2004. 

NIAM : National Institute of Agricultural Marketing Jaipur. 

National Agril. Innovation Project - 2006 (NAIP) 

National Agricultural Technology Programme -1998 (NATP) - Funded by World Bank. 

|Bharat Nirman Programme - 2006. 

National Food Security Mission - 2007. 

Integrated Child Development Scheme -1977. 
jNIRD - National Institute of Rural Development. 
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RURAL SOCIOLOGY AMO 
EDUCAYiOMAL PSYCHOLOGY 


Sociology : Latin word socius meaning friends, companion, associates, logos study 
Sociology is the study of nature of human relationship. 

Rural sociology : It is sociology of rural life in the rural environment. 

Village is first unit in development of country. 

Culture : Culture is socially standardized, way to feeling, thinking and acting that man aquires as 
member of society. 

Culture provides us with a design for living. 

Culture traits : any single idea going to form a culture is called culture traits 
The culture traits is the smallest unit of culture. 

Culture area : It is a region where in a specific culture pattern or cultural complex may be found. 

Ethos : Those traits or pattern of culture of a pedicular society which most distinguish it from 
other societies is known as ethos. 

The Eth os is the heart of a ny culture. 

Culture heritage : It is the sum of the total of the cultural pattern that a person receives from the 
various social groups of which he is a member. 

Diffusion means adoption of cultural traits from other culture. 

The process of mutual give and take by two cultures is called as cross fertilization. 

Ethnocentrism - It is the tendancy of man to consider his own culture of high value and superior 
to others and to judge others culture in terms of standard and value that exist in ones own culture 

Cultural lag : It means altering of one aspect of culture behind another 

Social values : Social values are assumptions largely unconscious of what is right and impor¬ 
tant. 

Norms : The rules which govern the action of an individual indirected towards achieving values 
are known as norms. 

Norms are Blue prints for behaviour setting limits within which individual may seek alternate 
goals to achieve their goals. 

Tradition : it is uniformaly accepted way thinking about some particular apsects of our life. 

Tradition create cultural lag and comes in way of scientific improvements 

Customs : It is uniformly accepted way of acting about some aspects of our life. 

Customs are accepted mode of Behaviour and transmit from generation to generation. 

Folkway's : Traditions and corresponding customes together constitute the folkway 

Mores : These are the folkways which are compulsory in nature. 

Mores determine what is right and what is wrong. They are positive and negative. 

The negative mores are called as Taboos (To prohibition type of Behaviour) 

r Laws : Laws are the rules made by an authorised government to define specific act for the pur¬ 
pose of promoting orderly social operation. 






Conventions : are the necessary for smooth running of social life. 

Etiquettes : Etiquettes specify the detailed formalities to be observed on ceremonial occasions. 

Ritual: It is defined as a pattern of behaviour or ceremony which has become the customary way 
of dealing with certain situations^, OR 

It is part of the rules of a particular organization. 

Beliefs : are acceptance of propositions about some part of life as True. 

Superstitions : Beliefs that are not founded on fact are superstitions, that usually arise out of 
ignorance and fear of Unknown- 

Social Groups : It can be defined as two or more persons who come together to achieve com¬ 
mon objectives or goals. 

Social groups are dynamic and notstatic. 

Classification of social groups : 

A) According to degree of organization. 

1) Formal groups : have more rules and regulations to govorn their functions, e.g. Col¬ 
lege, Government Department, Army etc. 

2) Informal groups : There is no much formalities, rules and regulations e.g. Friend¬ 
ship group, Gossip Group, Family group 

B) According to nature and interaction : 

1) Primary group . Mutual relations of members are direct e.g. Family group. 

2) Secondary group : Mutual relations of members are indirect e.g. Government De¬ 
partment. 

C) According to nature of Relationship : 

1) Voluntary groups : e.g. Gossip Group. Youth organization, Library. 

2) Non voluntary groups : e.g. Caste group, National group, Religious group, Sex 
group. 

D) According to size of group : 

1) Small group : e.g. Family, Sport club, Bhajani Mandal. 

2) Big Group : e.g. University, Army. 

E) According to territorial limitations : 

1) Natural territorial group : .Group forms by natural simiilarities and boundary e.g. 
region 

2) Artificial territorrial group : Territority fix artificially by man e.g. village, Taluka etc. 

F) According to Duration 

1) Permanent : e.g. Family, Govt. Department 

2) Temporary: Crowd, Audience, Mob etc. 

F) Classfication based on Social class : 

1) Horizontal group : e.g. Farmers, Black smith, carpenter etc. 

2) Vertical groups : e.g. Political parties. 

G) Classification Based on Personal Feelings or belonging : 





1) In group : e.g. my Family, My Club etc. 

2) Out Groups : No loyaiity e.g. We are Hindus. 

H) Classification on the based on type and quality of relationship. 

1) Gemeionschaft group : Zamindar system in India, Society having personal attach¬ 
ments. 

2) Geseilscheft groups : Society not having personal attachment e.g. Whole salers. 
Association, Business organization. 

Rural Social Institutions : It is the structure and Machinary through which a human society 
Organizes, directs and executes the multifarous activities required to satisfy human needs. 

There are five major institutions in rural society : i) Family ii) Educational iii) Political iv) Reli¬ 
gious v) Economic (occupation): 

Family : It can be defined as a relatively permanent and socially sanctioned group of parent and 
children. 

The family is basic unit of all societies. 

Classification of Family: 

A) On basis of lineage. 

1) Patrilineal Family : When property inheritance and reckoning descent along the male 
line (Father) 

2) Matriiineal Family : Property inheritance and reckoning descent along with female 
(Mother line). 

B) On the Basis of Head sheep : 

1) Patriarchal Family : Father is head of family. 

2) Matriarchal Family: Mother is head of Family. 

C) On the basis of transfer of Bride Groom: 

1) Pairiloca! family : In this'families wife trnsfers to the husband's house after marriage. 

2) Matriloca! family : In this families where husband trnsfers to the wife's house after 

marriage. 

Matrilocal families are matrilineal Family. 

D) On the basis of Number of Males : 

1) Monogamous Family : in this case husband is marriage only one wife. 

2) Polygamous Family : In.this case husband can marry more than one wife. 

3) Potyandrous Family : In this case wife can marry more than one husband. 

Nuclear or conjugal or individual family : Family consists of married couple and their children 
and is well separated from other relatives who may pay short visits if at all. 

Consagaineai Family : Family consist of grand parents, their sons, their sons and wives and 
even their sons grand children 

Its literally means of one Blood eldest male is head of family. 

Femilization : It is the act in which the name of family pervades into ail action. 

Social Stratification : It is division of society into permanent groups or categories linked with 
each other by relationship of superiority and subordination 




Tyeps of Stratification. 

1) Economic : Stratification based on wealth, i.e. rich and poor or employer and employee. 

2) Political: Stratification based on power i.e. rulers and the ruled. 

3) Feudal and slavery : Based on economic consideration e.g. master and slave. 

4) Estate : Based on institution of property e.g. Nobility and clergy. 

5) Religion : Based on division of society into orthodox and unorthodox 

6) Caste : Based on heridity. 

Social class : It is result of stratification on the basis of wealth status and prestige 

Definition : It is denfined as an abstract category of persons arranged in level according to social 
status they posses.. 

Social status : it is defined as social standing or position of an individual or group in relation to 
others are ranked by society. 

Prestige: It is the result of evaluation of status. A-higher status has higher prestige attached to it. 

Esteem : Evaluation of performance of a role by an individual in a pedicular position in society is 
called as esteem. 

Types of classes 

1) Occupational classes : 

a) Rural: i) Land owner II) Lantanents 111) Agril. Labourers iv) Non - Agriculturist. 

b) Urban : i) Proffessional men ii) Business Man. iii) Worker: 1) Skillful 2) Unskillful. 

2) Type of House : Depends upon size and condition of house and extend of land scaping it. 

3) Income : i) Higher class ii) Middle class iii) Lower class. 

4) Education : i) Illiterate ii) Literate : 1) Lower education 2) Higher education. 

Caste : It is defined as a hereditary,.endogenous, usually localised group having some traditional 
occupation end desides the particular status in social hierarchy. • 

Religion : It is a set of beliefs regarding the relationship of mans to supernatural power called god. 

Main religions in the world : t) Hinduism ii) Islam iii) Christism iv) Buddhism 

Education : It can be defined as production of desirable changes in the behaviour of people or 
individual. 

Government : It is group of people who posses the power to rule in given area. 

Learning . It is modification of behaviour through experience and training. 

Learning is a growth and development process. 

. Learning Defination : Learning is that process by which a person become changed in his behaviour 
through self activities. 

Types of Learning : 1) Imitation 2) Trial and error 3) Learning by insight 4) conditioning. 







* The elements of Learning situation : 



* Factors influencing Learning : 

1) Kinds of Material: e.g. poetry easy to remember 2) Age of learner. 

3) Sex of learner 4) Motivation. 

* Teaching : It is process of providing the situation in which learning lakes place. 

* Intelligence . It is the aggregate capacity of the individual to act purpose fully to think rationally 
and to deal effectively with his environment. 

* Mental age : It is degree of intelligence exhibited by an individual in relation to others of his age 
group. 

* Binet and simon have developed as scale called mental age scale for measuring the bright¬ 
ness or dullness among the individuals. 

* Intelligent Quotients : Mental age / chronological age x 100 i.e. MA/CA x 100. 

* Individual Who are I.Q. below 70 are mentally defective or feeble minders. 

* I.Q. 90-109 : Average , 110 - 119 : Bright, 120-129 Superior, 130 - 139 Very suDerior, 140 - 173 - 
Gifted, 180 and up : Genius, 0 -19 : Idiot. 

* Personality - It is the individual characteristics reactions to stimuli and the quality of his adoption 
to social features of-envirooment. • 

* Measurement methods of personality : I) Rating scale 2) Tests Scale i) Personality test; 3} 
Questionaire or inventories. 

* Personality types : i) Extroverts ; Alerts to his environment. 

ii) Introverts : Absent minded day areams. 

* Aspiration : it is defined as striving to reach a certain level of performance in life. 

* Intelligence tests : 1) Standard - Binet Scale for measuring general intelligence 14 year age. 

2) The wechsler - Bellavae scale - For adult. 

Auguste comte : Father of Rural sociology. 
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Communication : Communication is the process by which message are transferred from a source 
to a receiver 

Communication models: 

1) Aristoties Model : 

Speaker —^ Speach-> Audience 

2) Shanon - Weaver Mode! 

Source —> Transmitter—} Signal —A Receiver 


Communiation tekes Place in face to face. 

> Destination. 


3) Westley and Machean's Mode! 
Sender —> encoder-» channel 


-> Decoder —> Receiver 


4) Berio’s model 

Source —> Encoder-—> Message—^Channel—> Decoder-—> Receiver 

5) S-Nl-C-R-E ModelsJ Roger & Shoemak er) : 

Source Message Channel Receiver Effect 

6) Lasswelis Formula = Who says (s) what through (m) what channel (c) of communication to 
whom 

(R) with what results (E) 

7) Leagenn’s Model: developed by J. Paul Leagen’s - Father of Extension and Communi¬ 
cation. --— 

Fundamental Research 

Applied Adaptive 

1 4 

Feed Back Technology 

4 4 

Communicator —Message -—> Channel- 

A 


Treatment of 
Message 


-A- Audience 

4 


Feed Back <- 


-Audience 

response 

Circle of communication is completed by feed back. 

Communicator - communicator is a person who starts the process of communication. 
Communicator is a source or originator of a message. 

Message : It is the information, a communicator wishes his audience to receive understand 
accept and act upon. 

Channel: Channels are physical bridges between the sender and receiver of the messages, to 
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avenue between communcator and an audience on which message travel to and fro. 

Classification of channels: 

A) According to nature of contact with the peopie. 

1) Individual contact 2) Group contact 3} Mass contact 

B) According to form : 

1) Written Form 2) Spoken Form 3) Visual form 

4) Audio visual form. 

C) According to nature of personal involved. 

1) Personallocalite: 2) Personal cosmopolite 3) Impresonal cosmo polite. 

Personal localite channels are important in traditional social system. 

Noise : Many obstractions can enter in channels these often reffered as noise. 

All channels are not equally useful in attaining specific objectives. 

Audience : An audience is intended receiver of the message 
Audience are the final Consumers of message. 

The more homogeneous an audience greater the chances of successful communication 

Feed Back : It is the reaction given by the receivers in response to stimulates i.e. message or 
Feedback means carrying some significant responses of the audience back to the communica¬ 
tor. 

Perception : It is an activity through which an individual becomes aware about objects around 
him and event taking place. 

Communication Fidelity : It is Faithful performance of a communication process by aii its ele¬ 
ments, communicator, message and receivers. 

Communication gap : It referrs to difference between what was communicated by the extension 
worker and what has actually received by the audience. 

[Time lag in communication : There may be delay in getting the relevant informations the form of 
message, treat the message according to channel requirement and need of audience. 

Empathy : It is capacity to see oneself in the other fellows situation. 

As the group increases impathic accuracy decreases. 

Interaction : It referrs to mutual and reciprocal influencing of each others behaviour. 

Homophily : It is the degree to which pair of interacting individuals who interact are similar in 
certain atributes. 

Heterphily : It is the degree to which pair of interacting individuals who interact are different in 
certain attributes. 

IViass media channels are relatively more important at Knowledge function. 

The interpersonal channesl are relatively more important at persuation function in the innovation 
decision process. 

Media Forum : are organized small groups of individuals who meet regularly to receive a mass 
media programme and to discuss its content. 

Better communication occurs when sources and receivers are homophilous. 

Diffusion : It is the process by which innovations spread to the members of social system. 








* Social system : It is defined as a collectively of unit, Which are functionally differentiate and 
engaged in joint problem solving with respect to a common goal. 

* Innovation : An innovation is an idea, practice or object perceived as new by an individuals. 


* Relative advantage ; It is degree to which an innovation is perceived as better than the idea it 
supercedes. 

* Feasibility : It is degree to which innovation has its practicabili ty and appli cability in relation to total 
enterprises. 


Consequences : are defined as the changes that occur within a social system as result of adop¬ 
tion or rejection of innovations. - 


* Stable equilibrium : Occurs when there is almost no change in the structure and functioning of 
social system. 


* Dynamic equilibrium : Occurs when rate of change in a social system is common system to 
adjust. 

* Adoption . The adoption is mental process through which an individual passes from first hearing 
about an innovation to final adoption. 


* The diffusion occurs among the person in a soicai system while adoptionjakes place within mind 
of an individual. 


Stages of adoption process : (AIETA) 

1) Awareness stage : Individual learns of the existance of new idea, but lacks information about 
it. 

2) interest Stage : The individual develops interest in the innovation and seeks additional infor¬ 
mation about it. 

3) Evaluation stage : The individual makes mental application of idea to his present and antici¬ 
pated future situation and decides whenever it try or not to try it. 

4) Trial stage : Individual actually applies the new idea on a small scale in order to determine its 
utility in its own situation. 

b) Adoption stage : The individual uses new ieda continuously on a full scale. 

Cosmopolite information sources are more important at the awareness stage and localite infor¬ 
mation source are more important at evaluation stage. 

Personal communication involves the direct face to face exchange between the communicator 
and receiver. 


Stages of innovation - decision process 

1) Knowledge : The individual is exposed to the innovations existance and gains some under 
standing of how it functions. 

2) Persuation : The individual forms a favourable or unfavourable attitude towards the innova¬ 
tion. 

3) Decision : The individual engages in activities which lead to choise to adopt or reject the 
innovation. 

4) Implementation : Individual parts the practice in operation. 

5) Confirmation . The individual seeks reinforcement of the innovation decision he has made 
but he may reverse his previous dicision if exposed to conflicting messages about the innovation. 

Selective exposure ; It is tendancy of an individual consciously or unconseciously avoids mes- 






sages which are conflicting with his perception. 

* 

Dissonance : A dissonance is a decision to cease the use of an innovation after previously adopt¬ 
ing it. 

Innovation - Deicision period : It is the length of time required to pass through the innovation 
decision process from awareness to adoption. 

Categories of adopters : 

1) innovators (Venturesome) - 2.5%, first to adopt new idea. Much ahead of other members. 
They are cosmopolite, mental alert, good contact, take risk. . 

2) Early adopters (Respectable) - 13.5%, They are iocalite and more integral part of local 
system. More opinion leadership, potential adopter look, literature large enterprise, high income 
good contact. 

3) Eariy majority (Deleberate) - 34%, They adopt new ideas, just before average no. of com¬ 
munity, They are deliberate, Take long time to decision, average education, social and econ. sta¬ 
tus less contact, limited resource. 

4) Late majority (Skeptical) : 34% They are cautions and skeptial, adopt new ideas just before 
average member of community, low education, low participation, Localite source of information. 

5) Laggards (Traditional): 16% Last peoples to adopt innovation. Most localite, no education, 
less participation, hardly any contact without side world, resource poor peoples. 

* Rate of adoption . It is relative speed with which an innovation is adopted by members of social 
system. 

* Rate of adoption = ((No. of adopting in a given year)-/ (Total no. to adopt that year)) x 100 

* Diffusion effect : It is the cumulatively increasing degree of influence among an individual to 
adopt (or reject) an innovation resulting from the increasing rate of knowledge and adoption or 
rejection of the innovation in social system. 

* Over adoption : it is defined as adoption of innovation by an individual when expert feels be 
should reject. 

* Leader : It is a person who guides the group towards common goals or objectives 

* Leadership : It is a process of influencing the acitivites of group in its efforts towards common 
objectives. 

headers : 

1) Local or Lay leader: Member of gram panchayat, youth club president 

2) Professional leaders : e.g. Gramsevak, VEW. 

3) Formal leaders : e.g. sarpanch chairman of co - operative body of society. 

4) Informal leaders - Youth club President. 

5) Autoceratic leader - e.g. Zamindar. 

6) Democratic leaders : e.g. sarpanch and members of Grampanchayat 

7) Traditional leaders : e.g. Mulki patil, Deshmukh, Inamdar. 

8) Caste Leaders : e.g. leaders of pedicular caste. 

9) Religious leaders : e.g. Leaders belonging to the pedicular religion. 

10) Occupational leaders : e.g. President of Doctor sunion, industrial union leader. 

11) Political leaders - e.g. MLA, M.P., Chairman of Z.P. 





12) Functional Leaders - e.g. Progressive farmer 

14) Personal leaders - e.g. Leader (youth) having knowledge and skill of pedicular field. 

Sociometry is a means of presenting simply and graphically the entire strucute of relations exist¬ 
ing at a given time along the members of given group. 

(The mostly used leader identif ying method is sociometric method. 

Change agent . It is the professionals who influence innovation, decision in direction deemed 
desirable by change agency. 

Opinion Leadership : It is degree to which individual able to influence informly other individuals 
attitude or over behaviour in desired way with a relate frequency. 

Polymorphism : It is a degree to which an individual 10 acts as opinion leaders for variety of 
topics^ 

Monomorphism : It is tendency of an individual to acts as opinion leader for onlyone topics. 
Books recommanded : 1) Leagens communication process in Rural development. 

2) Berio David K. - The process of communication, an Introduction to theory and practices. 

3) Ray G.L.: Extension, Communication and Management. 

4) Rogers E.W1. : Diffusion of innovations 

5) Reddy A.A.: Extension education. 

6) Dhama O.P. and Bhatnagar, O.P. - Extension and communication for developement. 
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Society : is a group of people who have lived together long enough sharing common vaiues and 
general interests, to be considered as a social Unit. 

* Family : It is basic unit for extension work. 

Group: 

i) Gemein schafi : it is a society in which most relationships are traditional or personal or both. 

ii) Gesel sehaft: it is a society in which there is neither a personal attachment nor the importance 
of traditional rights, obligations and duties. 

* Culture : It is that complex whole which includes knowledge belief, arts, morals, law, custom 
and other capabilities in habits acquired by the people as member of society culture is social 
heritage. 

* Values : as conception of the desirable as standard of evaluation, as guides for decision 
making behaviour or simply as expression of preference. 

* Values refer to what people consider as valuable and desirable. 

* Beliefs . Which are closely related to values are the mental conviction about truth or actuality 
of something. 

* Social control: is the pattern of influence the society exerts on individual and group to maintain 
order and establish rules in the society. 

Folkways : are the informal rules of behaviour based on habit and tradition mostly found in 
uses. 

How a person shall cat or the type of dress one shall wear are determined by folkways. 

Mores • are socially acceptable ways of behaviour, e. g rearing of particular animal, inspite of 
|ts profitability may not be acceptable to group or society. 

Mores are more powerful than folkways. . ' • 

Norms : are the established behaviour pattern for the members of a social system. 

* Laws generally grow out of mores. 

Extension Administration 

The management of public affairs of a government or institution is called administration. 

■ * Supervision : is the art of directing the efforts or harnessing the energy of human beings to 
T the attainment of organizational needs and objectives. 

Most modern large scale organization have an administrative form that is called bureaucracy. 

Organizations 

They are social units or human groupings deliberately constructed to seek specific 

goals. 

Formal organizations have 

i) Predetermined goals. 

ii) Prescribed roles 

iii) Authority structure 

iv) Rules and regulations 








v) Informal patterns 

* 

Innovation process in organizations 

I) Initiation : Information gathering, conceptualizing and planning for adoption of an 
innovation, leading upto decision to adopt. 

a) Agenda setting 

b) Matehing 

II) Implementation : All of events, actions decision involved in putting on innovation into 
use. 

a) Redefining/restructing 

b) Clarifying 

c) Routinizing 

Virtual organization : is a network of geographically distant employees who are linked by 
electronic communication. 

Programme planning 

It is statement of situation, objectives, problems and solutions. . 

Situation : It is a statement of affairs that includes the cultural, social, economic and physical 
conditions in which particular group of people find themselves of a given period of time. 

Aims : are generalised and broad statement of directions with respect to given activities. 

Objectives : are expression of the ends towards which our efforts are directed. 

' Goal : is the distance in any given direction one expects to go during a given period of time. 

' Problem : is a condition that people after the study with or without outside help, have decided 

need changing. 

,r Solution : is a course of proposed action to change an unsatisfactory condition to one that is 
more satisfying. 

* Plan : is a predetermined course of action. 

* Project : is a specification of work to be done or procedures to be followed in order to accomplish 
a particular objective. 

* Plan of work : is an outline of activities so arranged as to enable efficient execution of the 
programme. 

* Calender of work : is a plan of activities to be undertaken in particular time sequence. 

* Need : People’s need as the differences between what is ; what could be and ought to be : 

Characteristics of sound programming 

1. Describe the particular situation then base the programme on it. 

2. Select the problems and fix priorities based on felt needs. 

3. Objectives and goals should offer satisfaction. 

4. Good programmes have permanence with flexibility. 

5. Good programmes combine balance with emphasis. 

6. Prepare plan of work. 

7. Programming is a continuous process. 







8. Programming is an educational process. 

* 

9. Programme planning provides for evaluation of results. 

Extension evaluation 

Evaluation means judging the value of. something. 

Formal Evaluation Informal 

Formal evaluation : process of systematic appraisal by which we determine the worth, value or 
meaning of something. 

Steps in Extension Programme Planning 


Determination of 
objective & goals 
4 



Reconsideration and 
revision of the programme 
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Ongoing or process evaluation : Means evaluation when the work is in progress. 

Outcome evaluation : means evaluation after completion of work. 

Needs of evaluation 

1. Results : Evaluation helps us to determine the degree to which we are accomplishing 
that which we set out to do. 

2. Programme planning : Evaluation gives basis for adjusting programme. 

3. Extension methods : Evaluation serves as a check on our extension teaching 

methods. . 

4. Extension organisation : Evaluation serves to appraise the effectiveness of 
organisational, administrative and supervisory procedures. 

5. Clintele : Evaluation provides information about the people with whom we work. 

6. Reporting : Evaluation provides a report to public. 





Breed : A group of animals related by descent and similar in most characters like general 
appearance, figure size configuration etc. are said to be breed. 

Species : A group of individuals which have certain common characteristics that distingush 
them from other groups of animals. 

In India : Cattle: 27, Buffalo : 17, Sheep: 40 and Goat: 20 poultry : 18 breeds observed. 

The best dairy, draft, and dual purpose cattle breeds are found mostly in North Western part 

of India 

Olver (1 938) in I ndia made fir st attempt to classify various Indian Cattle breeds 
1 Milch breed : Gir, Sahiwal, Red singhi, Tharparkar 

2. Dual purpose breeds : Hariyana, ongole, kankrej, Deojni, Nimari, Dangi, Mewati, and Rathi. 

3 Draught purpose breeds . Hellikar, Amritmahal, Khillar, Bargpur, Nagori, Bachaur, Malvi, 
Kankantha, Kherigarh, Pan war, Siri, Gaolao. Krishna velley. . 

The Kankrej breeds have the peculiar gait i.e. sawai chal. ~ : 

1. Karan swiss : evolved at National dairy researh Institute Karnal. by breeding Sahiwal cow 
with Frozen semen of Brown swiss (USA) imported. 

2. Karan Fries : evolved at NDRI, Tharparkar x Holstein Frisen Milk = 3700 kg. 

3. Sunandini: Originate in Kerala local non descript cattle x Jersy, Brown swiss and Holstein 
Frisean. 

4. Phule Triveni: Evolved at MPKV Rahuri, Holstein Frisean (50%) + Jersy (25%) + Gir 
(25%) Blood. Milk - 3000-3500 kg, Fat 3.8 - 4.2 % . 

Water buffalo {Bubalis bubalis) is recognised as milking machine of India. 

Murrab group : Murrah, Niiiravi, kundi, Goadavary. 

GujratGroup Surti, Jaffarabadi, Mehsana 

Utter Pradesh Group : Bhadvari, Tarai 

Central India Group : Nagpuri, Pandharpud, Manda, Jerangi. Kaihandi, Sambalpur 
South India group : Toba South, Canara. 

1. Murrah : Dehli Buffalo, Milk yield : 2200 kg. Home track. Rohtak, Karnal, Delhi. 

2. Jafarabadf: Gir Forest of Kathiwar milk yield : 1800-2000 kg / Lactation, Hor n inclined o n 
side of neck. 

3. Mehsana : Mehsana district in Gujrat, Milk yield -1800 kg / Lactation. 

4. Nilli Ravi: Montgomori & Ferozpur district in Pakistan, milk yield : 1855 kg / Lactation 

5. Surti : Anand, Nadia and Baroda district of Gujrat, milk 1600 kg per Lactanin, Horn Sickle 
shape. 

6. Bhadawari: Agra District, milk 1100 kg / Lactation, Fat % : 13% Highest milk fat breed. 

7. Nagpuri: Nagpur, Yeotmal, Wardha, Akola, Amrawati district milk : 1000-1100 kg. 







8. Pandharpuri : Solapur and Kolhapur milk- 1500 kg per lactation. Long and twisted 
horns. 

* Milch Purpose breeds of Cow : 

1) Sahiwal: Monta gomeri (Pakisthan) yield of milk : 2200-2500 kg per lactation. Loose horn 
and skin 

2) Redsindhi : Sindh, Karachi, (Pakistan) yield of milk : 1500-1800 lit/lactation 

3) Gir : Kathivar, Junagarh, Girforest. Yield: 1746 kg per lactation, individual highest: 3180 lit. 
per lactation, Almond shape eyes pendulusear 

4) Tharparkar : Tharparkar dist. of Hydrabad (Pakistan) yield 1500-1700 kg / iacation. . 

* Highest: 4763 Lit. 

* Dual purpose breeds : 

1) Dangi : Akola taluka A’Nagar, Nashik, Bullock good for work in paddy field (oily skin). 

2) Deoni :Andhra pradesh, yield 1700 litres per lactation. 

3) Hariyana : Rohtak, karnal, Hissar, Gurgoan dist. (Hariyana), yield : 1140 lit. Higherst 4500 
lit. 

4) Ongole : Nellor, Krishna, Godavari and Guntur District of A.P. Milk Yield : 1500 kg/lact'. 
Lotus shape eye. 

5) Kankrej : South east of kutch in Gujrat, milk yield : 1300 kg, Sawai chal. 

* Draught Purpose breeds . 

1) Gaolao : Wardha (M.S.) and Chindhwara (MP), Bullocks good for draft , Roman nose . 

2) Krishna valley : Karnataka, and Andra border. 

3) Amritmahal : Karnataka 

4) Khillar : Solapur, Satara district (M.S.), Four types : Atpadi, Mhaswad, Tapi, and Nakli 

Khillar, Horns long pointed, Powerful draft animal, Highly value. . 

* Breeds of Poultry 

I) American breeds : Plymouth rock, Wyandottee, Rhode Island Rhode, Jersy Black giant, 
New Hemisphere. 

II) Asiatic breeds : Burma (Shank Feathers), cochin, Langshan (Black), Asset - Game pur - 
pose. 

III) English breeds : Australorp, cornish (dark), Dorking (silver gray) Horpington (Buff and 
white) sussex (light). 

IV) Mediterranean breeds : White Leghorn 280-310 eggs per year. , Minorca (S.C. Black), 
Ancona, Andalusian (Blue) 

* Green succulent fodders contain 70-80 % water, while dry fodders contains 10-15% and 
concentrates contains 8-10 % of water. 

* Carbohydrates constitutes 3/4 of the dry weight of plant body. 

* Starch is major storage form of carbohydrates in plants. 

* Proteins are major Nitrogen containing compounds present in plants. 

* Young plants contains more protein while it decreases with maturity. 

* The fats are also higher in leaves as compaire to stem and generally highest in seeds. 
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* 50% weight of animal body consist of water 

* The animal embryo consist 95% water which decrases at birth 75% with adult animals body 
contains as littleas 50-60% water 

* Glucose & glycogen are the main animal body carbohydrates, mainly presents in liver, 
muscies and blood. 

* Proteins are contains in every cell and are known as building blocks of the animal body. 

* Proteins are constituents of antibodies , harmones and enzmes of animal body. 

* The fat deposit coccurs under the skin,around the intestine, around the kidneys and other 
organs. 

* Roughages contains more than 18% crudefibre. and less than 60%TDN. acts as Filler. 

* Concentrates contains less than 18% crude Fibere. & more than 60% TDN 

* Protein rich concentrates oilseed meals, oilseed cakes, brewers grains and yeast .meat 
meal .Blood meal, Fish meal ete. 

* Non protein Nitrogent NPN ) feed staff : Urea, Biuret, Amides, Nucleic arid*-. Nitrates, 
purines pyrimidines. 

* Antibiotics : It is defined as a substance, produced by living organisms, which inhibits the 
growth of another organism. 

* In poultry, growth stimulation has been maximum when penicillin is added in ration containing 
no protein for young and growing chicks. 

* Require prot ein (Amino acid). Glycine .. 

* Arsenides When used as feed add itiv es improve the growth and market qauality of broilers . 

* Antioxidents .Antioxidents are the compunds that prevents oxidative rancidity of 
polyunsatureted fats. 

* Probiotics : Probiotics are live culture of useful bacteria along with medicine ir* which they are 
grow. e.g. Lactobacillus streptococcus. 

* The dose of 50-60 gm of mineral mixture is sufficient for an animal for one dp v. 

* The example of mineral mixt ure in brick form is Arolick. 

* Nutrients : The component of any feed which is essential for normal (growth, maintariauce, 
product, report) physiological and biochemical activities of animals, water, carbohydrates, 
Proteins lipids minerals and vitamins. 

* Loss of one tenth of water in the body is lethal. 

* Dehydration involves loss of water and elect olytes. 

* Metabolic water: It is produced inside the body by metablic processes of tissues, mainly 
oxidation of nutrients which comprises to about 5-10% of the total intake, 

* One molecules of glucose on oxidation gives six molecules of water. 

* Bound water : It is that water in animal body which is combined with the constituents of proto¬ 
plasm either physical or chemical means. 

* In animal tissue contains very small (less than 1%) amount of carbohydrates 

* The complete hydrolysis of starch yields glucose. 

* Animal body contains -17-19 % prote in. 
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* Glycogen is the polysaccharide of animal body and often called as animat starch. 

* Cellulose is fibrus carbohydrates found in plants where it serves as structural component of 
plant cell wall. 

* Wood is contains about 50% cellulose. 

* Crude fibre : It is defined as the sum of li gnin and poiysacchajides that are not digested by the 
endogenous, kingdom. It is also known as dietary fibre 

* Nitrogen free extract (MFE) = 100- (moisture % + crude protein % + ether extract % + crude 
fibre % + Ash %) 

* The principle function of carbohydrates is to furnish energy for the body. 

* it is said that fats and proteins are burnt (oxidised) in flame of carbohydrates. 

* Carbohydrates maintai ns th e glucose level of plasma 

* Approximate average composition of protein : 

1) Carbon : 50% ii) Hydrogen : 7 % iii) Oxygen : 23%, iv) Nitrogen : 15% v) Sulphur: 0-3 % vi) 
Phosphorous: 0-3 %. 

* Amino acids are called as building blocks of protein. 

* Amino acids are basic structural unit of proteins. 

* -Urea is the main end product of protein catabolism in mammals. 

* 1 gm of prote in is equivalent to 4.1 K calories. 

* Synthesis of lipids in animal body is called tipogenesis. 

* Essential Amino acids : 10 in number, Arginine, Histidine, isoleucine, Leucine, Lysine, Methion¬ 
ine, Phenylamine, Threonine, Truptophan, and Valine. 

* Non essential Amino acids: Alanine, Asperatic acid, citruiin, cytine, Glutamic acid, Glycine, 
Hydoxy proline series, Tyrosine. 

1 gm of fat afte r comple te oxidation produces S.3 K caL heat. 

* Adult animals contain about 20 % Fat in their body, and protein content is 17-19%, 

« __ 

* Animal body contains 3.5 % mineral matter, 

* Cu S» P accounts for 3/4 of the mineral elements in body. 

17 Macro elements : Ca, P, Mg, N, K & S. 

* Micro elements : Fe, Iodine, Co, Zn, Ivin, Selenium, Mo etc. 

* Fresh bone contains : Water: 45 %, Mineral Matter: 25%, Protein 20% and Fat: 10%, 

* More than 88 % calcium in animal body is in bones and teeth. 

* Cobalt is constituent of vitamin B-12. 

* Cow milk contains 5.3% miner al matter on dry basis. 

* Vitamin : Vitamins are organic substances required by animals in very small amounts for 
regulating various body processes for normal health, growth, production and reproduction 

* The term vitamins was first used by polish bio chemist Funk in 1312 for amine. 

* Fat soluble vit. : vit A (Retinol), Vit D 2 (Ergocalciferol), Vit D 3 (Cholecalciferol) Vit E 
(Tecopherol), Vit K (Phylloquinone). 

* Water soluble vitamin : Vit B, (Thimin), Vit B 2 (Riboflavin), Vit. B s Nicin (Nicotinamide) Vit B 6 





(Pyridoxine), Vit B 12 (Cyanocobalamin), Vit G (Ascorbic acid) 

* Dairy cattle r equire no die tary Vit B and Vit K as these are synthesized by micro organims in 

rume n. Vit E is synthesized by bod y tissue) ~~ ~ 

* Non ruminants : having simple stomach e.g. Dogs and horses. 

* Ruminants : having four compartmentat stomach e.g. Cattle, Buffalo, Sheep, Goats etc. 

* The proteins available to the ruminants are digested by the process of proteolysis in rumen and 

converted to peptides and Amino acids. ' 

* Digestible crude protein (DCP) is determined by digestibility trial. 

* Total digestible nutrients (TDN) is the sum of all digestible organic nutrients. (Protein, carbo¬ 
hydrates, Fat x 2.25) 

* TDN represents the approximate energy value of feed. 

% TDN = DCP (%) + DCF (%) + DNFE + DFE X 2.25 

* Gross energy : The amount of heat resulting from the complete oxidation of unit weight of food 
is known as gross energy. 

* Gross energy Js determi ned bv Bomb- Calorim eter. 

* Digestible energy : It is that portion of gross energy of feed which does not appear in faces. 

* Metabolically energy (ME): It is that portion of gross energy, not appearing in faces, urine and 
gases (methane) 

* ME = Gross energy (energy loss through faces + Urine + Gases) 

* Net energy (NE): when energy losses through faces, urine, Gases, and heat increment is 
substracted from gross energy the reminder is called Net energy 

* NE = ME - Heat increment. 

* Heat increment : It is amount of energy spent in digestion and increased metabolism i.e. Food 
utilization tax. 

* Starch equivalent: It is the number of kg of starch that would be required to produce the 
same amount of fat as 100 kg any pedicular feed. Developed by Kellner. 

* Nutritive ratio (NR) : It is the ratio of nitrogenous constituents to the non nitrogenous constitu¬ 
ent in the Feed. 

NR = (TDN - DCP) / DCP or NR = (TDN % / DCP %) - 1 

* Narrow NR : 1 : 3 to 1 : 5, Medium NR : 1 : 5 to 1 : 8, Wide NR : 1 : 9 to 1 : 12. 

* For young growing animals NR is of 1 : 4 is generally advocated. 

* Methods of preservation of Fodder : i) Silage making ii) Hay making. 

* Silage : It is fermented green forage product prepare under anaerobic conditions 

* Ensiling : The process of conserving grass fodder in the form of silage is called as ensiling. 

* Silo : It is the pit in the ground or trench or tower where green fodder is stored as silage. 

* Classification of Silage (Shephord et al. 1940) 

1. Very good silage : Acidic tasted odour free from b utyric acid and moulds pH is ranging 
from 3.5 - 4.2 with ammoni cal Nitrogen less than 10 %. 

2. Good silage : Having acidic taste and odour, traces of butyric acid, pH 4.2 - 4.5 and 
ammoncial nitrogen 10-15%. 






3. Fair silage : Some butyric acids, slight proteolyses, some moulds, pH : 4.8 and above 
ammonical nitrogen 20% of total nitrogen. 

Crops suitable for silage making : Rich in carbohydrates and low to medium in protein e.g- 
'maize, Joware, Bajara and Napiar grass highly suitable, [wheat straw - not used ."] 

Leguminous crop containing high moisture and high protein content are not considered fit for 
silage making. 

1 m 3 silage weight is 650-700 kg, silage con tains 40-50% M.C. 

Common size of silo : 

i) [Silo pit / tower: 6.3 x 3.0 m or 9.0 x 6.0 m 

ii) Silo trench : 3 m (deapth) x 4 m (width) x 9m (length) 

Hay : It is defined as the conservation of green forage into dry form without affecting the quality 
of original material. 

Capon : castrated male bird (pultry). The process of castration of it called as caponization 

By urea treatment the dry matter intake of straw increased by 30%, Urea - 2-3 % used. 

For young calf up to 3 month urea treated feed is not given because stomach not well devel¬ 
oped. " 

Bullet - Female chiken of 9-20 week age. 

Cockerel : you ng male chiks o f 5-8 month . 

Grower: Young chiks of 9-20 week age of either sex. 

Clutch : number of eggs laid by bird in consecutive days, mostly 3-4 eggs is preferred. 
Moulting in birds occurs once in year. 

Hen day production^ Total egg laid in season / Average, number of birds in house. 

Roaster : Young chicken (meat type) Weight more than 1.5 kg. 
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Common Terminology used in Live stock 
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Details 

Cattle 

Buffalow 

Sheep j 

Goar 

o : 

Species 

Bovine 

Bubaline 

■ - 1 

Ovine ! 

Caprine 

•r " '■ 
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Fierd 

Herd 

Flock | 

\ lofk = Band 


Adult Male 

Bull 

Buffalo Bull 

Ram i 

Gunk 

c. 

Adult Female 

Cow 

She Buffalo 

Ewe j 

! N 1 

I.-'' : 

Young Maie up to 

Bull Calf 

Buffalo Bull 

Ram lamb ! 

Male Kid 

1 


6 month 


calf 

i 




Young Female up to 

Heifer calf 

Buffalo heifer 

Ewe lamb 

Go^tlno 

c 


8 mcnhs 

• 

calf 



... 

Now Bo ft sS 

Calf 

Buffalo Calf 

Lamb 

Kip. 


Castreated Male. 

Builock/ 

Buffalo Bullock 

Wether / 

< 



Steer 


Weddei 

1 

♦ 

i 


CsSucil&d i'GiHraio 

Spayed 

Spayed 

Spayeci 

opoyoa j 

O 

Female with its 

Calf at 

Calf at foot 

suckling 

suckling j 


off springs 

foot 



] 


Act of Parturition 
j 

Calving 

Calving 

Lambing 

Kidrtino i 


j Act of Mating 

! Serving 

Serving 

Tupping 



r; i 

o 

Q 

c 

( ( J 

o 

H../ 




c 


( 


Q 


§fi y :Kh<Ki>i. '•VAuima> identification : i) Naming, ii) Branding iii) lattooinc iv; • 

-Sit'i Omer--: 5 } Branding on horns b) Neck chain metal / plasm, mu - 

4 Anirmvir an- fef«nclp<iwhen they are of one year old. 

* in Branding -A animals the distance between two numbers or letter should ho •- eg -:■■■-■ • ry > :■ 
cm from each other to prevent sloughing of skin. 

Tattooing consist of piercing outlines of desired number or letters on the skin inside the ear 
and then iricarporating tattoo ink (vegetable pigment). 

■ Dairy Score card : i) General appearance : 30 points ii) Dairy characters : 20 points iii) Body 
capacity : 20 points iv) Mammary system : 30 points. 

Progeny Testing : Means the testing of the off springs from certain production trails 

* It is said that “good animals are raised not purchased”. 

* in weaning system of calf rearing the calf is taken away from its mother just after the birth or 2- 
3 days after the birth and milk is fed according to body weight of calf. 

* Methods of judging catties : i) Physical outward appearance ii) By studing production record, 
iii) Pedigree method, iv) Progeny testing method v) Score card method. 

' The colostrum to be feed to calf @ 8-10 % of body weight. 
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* The colestrum contains higher globulin which is a source of antibodies. 

* Which protect calf from infections. 

* The protein content of colostrum is 3 to 5 times more as that of milk. 

* The well grown and developed heifers are the best foundation stock of dairy herd. 

* Steaming up : A pregnant heifer few days prior to calving must be fed liberally which is called 
steaming up. 

* Heifer must be given 1.5 kg concentrate mixture |for streaming up. 

* Ringing of Bull: For convenience in handling and protection from a vicious bull, nose ring of 
convenient size of 2.5 inch diameter should be fixed at the age of one year. 

* At two year age - 2.5 inch replaced by 3.5 inch diameter ring. 

* The breeding bull is to be said Half of the Herd. 

* The higher frequency of the service of a bull have very little or no effect on the rate of sperm 
formation. 

* Bull up to 10 to 11 years of age are used for service. 

* The average speed of a b ullock pa ir pulling a cart is aro und 4 to 5 km/hr. 

* The gestation period in cows, Buffelows, sheep and Goat is 280r283, 310, 150 and 145 days 
respectively. 

* The calv ing pen s hould have size of 12x12’ (feet) 

* In loose housing 50 x 50 feet area is sufficient for 20 adults and calves. 

* The size of bull shed should be of 15 x 10 x 7 feet with all facilities. 

* Testes are 12-16 cm in length and 5-8 cm width in the bull. 

* The seminiferous tubules are made up of Germ cells and sertoli cells. 

* The spermatozoa are produced in germ cells. 

* The sertoli cells are also called as sperm mother ceils. 

* The space between seminiferous tubules occupied by interestitial cells called a s Ley d ig ceils. 
Which produce male sex harmone Testosterone (Androgen). 

* The many seminiferous tubules finally become straight and join to form the rate testis which 
are 12 in number. 

* The temperature of testis is 1 to 2 °C less than body temperature 

* Epididymis: It is long coiled duct arising from the dorsal part of testis. 

* The epididymis is 33-35 m (110 -118 ft) lonqjn bull. 

* Function of epididymis : i) Transport ii) concentration iii) Maturation iv) storage of sperms. 

* Vas deferens : The tail of epididymis leads into slender tube called vas deferens. 

* Ampulla : The vas deferens is enlarged at its junction with the urethra this part is called as 
ampulla which is grandular and secreates seminal fluid. 

* The vas deferens are paired and they carry sperms from the tail of the epididymis to urethra at 
the time of ejaculation. 

* The luteinizing harmone (LH) is also called as interstitial cell stimulating harmone (ICSH) 
Which is responsible for development of interstitial cells which in turn secreates male sex 
harmone testosterone. 
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* The follicle stimulating harmone (FSH),helps in development of seminiferous tubules and 
production of sperms. 

* Urethra : It is common passage for urine and semen. 

* Seminal plasma : The accessory glands secretes fluid in male reproductive organ, (system) 
called as seminal plasma which essential for transfer of sperms. 

* Accessory Glands: 

i) Seminal Vesicle : 2 in number, secretion contain high levle of (up to 1 %) fructose and salts 
of citric acid. 

ii) The prostate gland : single gland, situated at the top of urethra behind the seminal vesicle, 
length 2 cm, 1 cm width, Secreation contains high protein enzyme and mineral 

iii) Bulbo - Urethral gland or cowpers gland : Two in number, round, secretion is viscid and 
mucus like Function. It cleans the urethra before ejaculation of sperm. 

* The penis : The penis is male organ of coupulation and composed essentially of erectile 
tissue. 

* [When penis is not in use it forms ‘S’ Shaped or sigmoid flexure behind the scrotal sac which 
is strenghthen out during erection. 

* The tip of penis is called gians penis which concealed in skin cover called as sheath. 

* The erection of penis and ejaculation of semen are governed by psychic and sensory nerve 
cells. 

* The gians penis is about 3 inches long and entire penis is about 3 feet long andl inch in 
diameter. 

* The ova develops in sructural units called as follicles. 

* There are as many as 75000 follicles in each ovary. 

* The folicles enlarge and bulge out of the overian wall like pimples they are called as Grafian 

Follicles. 4 -—- --- 

* The Grafian follicles produces the female sex harmone estrogen. 

4 Ovuiation : The Follicles eventually bursts and the ovum is released this process is known as 
ovalation OR release of ova from ovary is known as ovulation. 

* Types of OvulatiGn : i) Spontaneous ovulation : e.g. Cattle, Sheep and Swine, ii) Induced 
Ovulation : e.g. Rabbit and Cat. 

4 Luteinizin g Harmone (L.H.) is necessary for ovulation. 

4 The corpus luteum pr oduces the harmones progestrone which necessary for the 
4 Maintanance of Pregnency. 

* infundibulum : The fallopian tube or ovarian tubes or oviducts are modified at ovarian end into 
a funnel shaped structure called as infundibulum 

* Infundibulum receives ova that are liberated during ovulation. 

* Infundibulum is especially designed to catch the ovum at the time of ovulation. 

* The fallopian tube or oviducts provide the connecting link between the infundibulum and the 
uterus. 

* Fallopian tube have diameter of 0.1 cm. 

* Uterus : It is muscular organ capable of enormous expansion to accomodate a growing foetus. 
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It has three iayer outer servosa, middle : Muscularjs and inner: Mucosa. 

* The mucosa has several raised spots called caurancles which develop into cotyledons during 
pregnancy 

‘ Cervix : The terminal portion of uterus is called as cervix, it lies between uterus and vagina. 

* Cervix is tightly closed during preganancy and an -estrus period, and relaxes only during estrus 
(heat). 

* in cuvv the cervix is about 4 inch long and 1 inch thick. 

* Vagina : It is posterior part of the female reproductive tract and serves as a coupulatory organ. 

* Vagina also acts as birth canal during parturation.The cow vagina is 8-10 inch long. 

1 Clitoris : It is small erectile organ homologus to glans penis of male situated just inside the 
vulva. 

* The femaie comes in heat due to estrogen harmone. 

* The specific estrogen secreated by grafian follicle of the ovary is called as estradiol. 

*' Oestrus cycle : The interval from the first signs of sexual receptivity at estrus (heat) to starts 
next estrus is called oestrus cycle. 

* In dairy heifers average length of estrus cycle is 20±2 days while in multiparus cow it averages 
21 ±4 days. 

■ Phases of oestrus cycle : 

1. Proestrus : It marks animals coming in heat, estrogen level in blood rises, it continues for 
t-3 Usys. 

2. Estrus : It is that period when female will accept mating or it is period of sexual desire. 
Grafian follicle ripe, cen/ix is open. 

* Female exhibits signs of heat during this period. 

Estrous in cattle lasts approximately 18 years and ovulation occurs 10-14 hrs after the end of 
estrus At this stage serving is done. 

Sfletaestrus : Post estrous period of 3-4 days when estrogen level declines. Grafian foiiicies 
rupture Ovum released. Forms corpus luteum, which secretes the harmone progeGomn 

Diestrous it. lasts for 12-15 days. Period of rest or sexuai inactivity. 

After the calving there is short period of sexual rest called Lactiona! distrous. 

'■ The cow is p olyestrous anima l comes in heat all the year round. 

Sheep, Goat, clogs and some extent buffaloes are seasonal breeders. 

* Breeding season : In the seasonal breeder animals. The estrus cycie is observed during 
peiticuiai season is called as breeding season 

* The uterine milk nourishes young embryo in its early stage of development 

* Germ layer of embryo : 

1) Ectoderm : Nurvous cells derived from ectoderm cells which give rise to brain spinal cord 
and various nerves. 

2) Mesoderm ; The heart, circulatory system, kidney, genital organ, muscies and bones are 
derived from mesoderm. 

3) Endoderm : It is origin of digestive system, digestive glands and respiratory tract. 






The formation of various organs of body Requires 45 days in cattle, 35 days jnsheep.-___ 

The heart begins to beat between 21-22 days. 

Foetus membrane : i) Amnion (Waterbag) ii) Allantois iii) Chorion : 

Parturition : It is expulsion of foetus and its membrane from the uterus through the birth canal 
by the natural forces and such state of development that the foetus is capable of independant 
life. 

The process of parturition is called calving in cow and Buffalo 
Stages of Parturition : 

i) Priiiminary stage : Softening of bone, tail become elevated, vaiva swollen and looks redish, 
animal bellows and becomes excited, uneasy, 

ii) , Dilution of cervix stage : marked increase in uneasiness, after 1/2 to 3 hours water bag 
appears at vulva. Forefeet of young animals can felt, cervix fully diluted. 

iii) Expulsion of foetus stage : labour pain increase, back of cow arched chest is expanded, 
muscles of abdomen become broad, and hard with each labour pain. Water bag burst. Calf 
comes out with two front hoofs at this labour pains greatest 

iv) Expulsion of the after birth : Foetus expelled, labour pain weaken, placenta thrown out 

from vagina, with in 6-8 hrs afterbirthjiLcaiL_ 

For expulsion of placenta Ergot mixture (Bajara) is fed to cow. 

System of bredding - 

I) Inbreeding : It means mating of related animals (individuals) within 4-6 generation or 
mating of more closely related individuals than average of the population 

Inbreeding devided into 

1. Closed breeding : i) Sire to daughters ii)Son to dam iii) Full brother and full sister. 

2. Line breeding : Half brother and Half sister or mating of distantly related animals e.g. 
cousins. 

II) Out Breeding : It means mating of unrelated animals. 

1. Out crossing : It is mating of unrelated pure breed animals within same breed 

2. Cross breeding : It is mating of unrelated animals of different breeds. 

i) Criss crossing : Breeds are crossed alternatively the method is known criss - cross, 

ii) Triple crossing : Three breeds are crossed in rotational manner. Also known as rota¬ 
tional crossing 

iii) Back crossing : It is mating of cross animal back to the one of the pure parent races which 
were used to produce it. 

3. Species hybridization : It is crossing of two different species e.g. Jack (male ass) x mare 
(female horse): Mule, stallion (male horse) xjannet (female ass): Hinny, Europian cattle x 
American bison: Cattalo. 

4. Heterosis or Hybrid vigour : It is phenomenon in which the crossing of unrelated 
individualas often result in progeny with increased vigour much above than their parents. 

* Heterosis is employed to produce commercial stock with individual merit. 

5. Granding up : It is the process of mating sire of pure breed to non descript females and 
their off springs generation after generation. 





* Artificial insemination : It is the deposition 1 of spermatozoa in the female reproductive tract by 
mechanical means rather than by natural mating. 

* The first scientific research of A. I of domestic animals was performed on dogs in 1780 by the 
Italian scientist Lazanno spallanzani. 

* Dr. Sampath Kumaran employed this method for the first time in India in 1939 at a place dairy 
farm mysore. 

* By AI a bull can serve 10000 cows in year while natural services 50-60. 

* Methods of semen collection : 

i) Artificial vagina method : best method and most commonly used for collection. During 
semen collection the artificial vagina is held at an angle of 55° w ith the horizontal plane of cow 
or dummy. Temperature of H 2 0 Cow - 39°C, Buffalow - 42°C, Average 42 * 45°C 

ii) Electro ejaculated method : first adopted in 1952 by Bateli for collection of semen from 
Guin ea pigs. 

* Methods of artificial insemination . 

i) Racto - Vaginal method : Best for Cow, Buffalo 

ii) Speculum Method - for Goat, Sheep. 

* Semen : It is a suspension of spermatozoa in seminal fluid. 

* The average volume of semen per ejaculate from bull is 5-8 cm 3 . 

* Average specific gravity of sem en of bull is 1.035 while the eletro conductivity is 89.5 to 116.3 
ohms x ICh 4 at 25°C and sperm count per ml is 1000-2000 million. 

* Semen wiih more than 75% live sperms is only selected for Al. 

* Methods of semen preservation : 

i) Liquid semen preservation : Semen stored at 5°C temperature. It can be stored for 48- 
72 hours. 

ii) Frozen semen prsefvafioii : semen is stored at - 196°C for 5-10 years. 

* Cows having extra teats which are termed as supernumerary teats . 

* About 500 volume of biood flowing through the udder is needed to produce one voiume of 

milk. 

* Lymp h nodes of udder are important f or disease resistance in cow . 

* The pattern of memmary development in the cow is termed as lobule - alveolar development. 

* Disease : Any disorder in health causing discomfort is called as disease. 

* Classification of disease . 

1. Contagious disease : the disease which are spread due to direct or indirect contact with 
diseased animals e.g. HS, BQ, RD. 

2. Infections disease : Disease caused by infection of bacteria, viruses, fungi or protozoa 
e.g. Hs, B 5 , FMD. 

3. Epizootic Disease : Disease caused by common source of infection e.g. BQ, FMD 

4. Enzootic disease : Infectious disease affecting large no. of animals in pedicular locality 
year after year e.g. Anthrax. 

5. Panzootic disease : Infectius disease affecting large number of animals at more than a 
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place at a time e.g. influenza. 

6. Zoonotic disease : Disease spread from man to animals or vice versa, e.g. Anthrax. 

All infectious disease are contagious but all contagious diseases are not infectious. 

7) Acute disease : Disease running very short course, e.g. Anthrax 

8) Chronic disease : Disease running prolonged course for several weeks. 

9) Systemic disease : Disease involving pedicular system. 

Different diseases Animals : 

1) Haemorrhagic septicaemia (H.S): It is also called as pasturellosis. It is caused by 
Pasturalla multocida organism 

Treatment i) sulpha drugs (33.3%) ii) Antiserum to affected animals. 

2) Black Quarter (BQ): It is also called as black leg C.O Claustridium chauvoe 
Treatments : Crystalline penicillin at high dose, ii) Antiserum. 

3) Anthrax : Also knwn as Spleenic fever. C.O : Bacillus anlhraxis, sudden death with exuda¬ 
tion of tarry blood from all body orifices of the cadever. Treatment: i) procaine penicillin and 
crystalline penecillin at higher doses, ii) Hyper immune serum. 

4) Thielerlasis : acute disease, C.O : Thieleria pan/on and Thieleria annulate , Treatment: 
Broad spectrum Antibiotics. 

5) Milk Fever : Acute calcium difficiency in blood cause it. Treatment: Calcium therapy. 

6) Mastitis : Mastitis means inflammation of mammary glands or tissues causes physical, . 
chemical and Bacteriological changes in milk and pathological changes and grandular tissues. 

Symptoms ; reduce milk and pathological changes in mammary gland Treatment: Udder 
infusion by Antibiotic oinment and Antihistaminic preparation. 

7) Render pes-f (Bulkandi): caused by Myxovirus. Treatment: Higher dose of antibiotics. 

8) Foo4h and sfiouth disease (FMP}: caused by virus having stains AOC, Asla-i, Azzete. 
.Treatment; Mouth and Foot wash with antiseptic lotion vit A and C supplemented. 

9) inteiotoxaemia : Co Claustridium perfrigens type A,B,C,D, Toxics pro du c e d jike-Ai.pha J _ 

Bets - epsilon in type B,C,A Treatment broad spectrum antibiotics, thearpy. 


The rea ring o f day old chicks are called as brooding. 

About 50-60 % relative humidity is optimum for rearing of chicks 

Types of Brooder : i) Electric hoover ii) Battery broo der: Commerci ally used. 

The poultry cost of feed accounts 70% of total farm expenses. 

Broiler : Broilers are the sexed hybrids birds rared for meat pupose and attaining 1.5 kg weight 
within 8 weeks of age 

Broiler starter: 24% C.P. and finisher - 20 % C.P. (C.P. - Crude protein.) 

System of poultry rearing : 

i) Free range system ii) Back yard system iii) semi intensive system. 

iv) intensive system : 1) Deep litter system 2) cage or Battery system : a) simple cages b) 
California system 3) Controlled condition system 

For Ranikhet (Mari modi)or New caste Disease of poultry the preventive vaccination is Lasota 
vaccine in eyes or nostrills on 21st clay. 











* Grading of eggs : i) special: 53.05 and above gm wt. ii) Grade A: 50.00 - 53.00 gms. 
iii) Grade B : 42.55 - 49.90 gm wt iv) Grade with : 35.45 - 42.50 gm wt. 

* The milking should be completed within 7 minutes. 

* Bird flue is also called as Avean influenza caused by virus H5N1 swine flue of man H,N r 
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SHEEP AND GOAT PRODUCTION 
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India rank 3 rd in world for sheep production in 2010. 

Sheep also called as poor mans mo bile Ban k. 

Goat is multipurpose animal, mini cow or poor mans cow. 

India rank second in world Goat Production. 

Classification of Goat according to utility 

i) Meat purpose : Pashmina, Chegal, Gaddi, Sirchi, Osmanabadi, Maiawari, Black Bengal, 
Ganjam Asam hills. 

ii) Duel purpose (Meat and Milk): Jamunapari, Barbari, Beetal, Marwari, KAtchi. 

iii) Milch Purpose : Mehsana, Zalawari, Surti. 

tv) Pashmina Purpose : Pashmina, Changthangi, Chegu, Gaddi. 

Classification of sheep according to utiltiy : 

i) Mutton Purpose (Meat) : Jalauni, Mandya, Nellore, 

ii) Wool Purpose : Marwari, Karnah, Gurej, Deccani. 

iii) Duel purpose : a) Mutton : Lohi, Billari, Katchi, Hissardale 

b) Wool: Bikaneri, Bhakerwai, Rampur, Hasan. 

Most of does come in he at in Septembe r and March, August - November mating are bette r. 
Kids born during January to April grow better than those born during sept ember-Novembe r. 
Useful information about Goat breeding. 

Buck used for mating when its age at 15 Month . 18-24 month age used to serve 25-30 does 
when fully mature at 2 to 2.5 year allow to serve 50-60 does 

Duration of estr us is 36 hrs b ut ir/ beetle breed it is 10 hrsD . 

Time of mating 10-12 hrs after onset of heat. 

Estrus cycle is of 19 days. 

i i 

Age of puberty attainment in does in 7 month - 1 year . 

Average life span : 12 yrs. 

Ovulation takes place second day of heat. 

Heat in goat induced by Prosto glandatnin. 

Productive life : 4-5 yrs. Average number of kidding in 2 year period : 3. 

Goat meat is known as chevan. 

Useful Information about sheep breeding. 

Age of male to use for breeding : 12 month, for mating 18-24 month. 

1 Year Ram : Keep 15-20 ewes, 2 to 2.5 years : 30-40 ewes 

Useful breeding period of sheep 5 years then she is called bork en mou thed 

Average estrus cycle is 17 days and estrus period : 30-36 hr. 

Time of ovulation : 12 Hrs before end of heat. 













* Gesiration period of goat: 147 days. 

* Maximum useful age of ewe: 6-7 years. 

* Ewes Known as loud by voice. 

* A lamb not claimed by its mother is called as bum or orphan lamb. 

* Amount of semen in A.I. of sheep is 0.05 - 0.2 ml 

* Number of sperms in single ejaculation is 2-3 billion. 

* Systems of mating : i) Floek mating : common practice followed commercial owner 

ii) Pen system : selected ram allow to mating with ewe 

iii) Hand service useful for experiment purpose iv) A.I. : difficult to adopt. 

* Flushing : Two weeks prierto breeding when rams are allowed to be loose with Ewes about 

150 to 200 gm concentrate mixture along with good quality forages given which induces matu¬ 
ration of number of follicles and thus improves conception and weaning rate. 

* True stomach in ruminent is called as abomasums. 

* Docking : cutting of tail of lamb at about 10 days of age is called as Docking. 

* For the castration of lamb Small Burdizzo Castrator used it is done at age of 3 week. 

* Dipping : A chemical or insecticide which is diluted in a recommonded volume of water in a 
dipping tank for control of ectoparasites is called as Dipping. 

* Pouring : When animal affected with slab or maggot then small quantity of dip is poured into 
portion of flaces and long with backsides and belly to achive objective of dipping. 

* Disbudding : Horn buds in kid must be conterized by use of KOH stick at one week age. 

* Shearing of Ram : Clipping the wools of ram before or at the starting of breeding season. 

* Ranging : Clipping of the wools or hairs arround the pennis and belly region. 

* Shearing : It is nothing but clipping of wool and mohair 

* Shearing'is done during iViarch and Aprii. 

* Hand shearing is recommonded for flock of 20 or less animals. 

* Hand machine (Clippers) for flock of iess than 50 animals. 

* Power machines is recommonded for flock above 150 animals. 

* The wool fibre has a diameter varying from 12-80 micron. 

* Fine wool ranges from 15-25 micron in diameter. 

* Shrinkage : The difference in amount of clean wool and the grease , fleece weight is called as 
shrinkage. 

* Dressing percentage in sheep = 40-45 %. 

* In Qsmanabadi and Sangamneri goat dressing percentage is : 45 - 50% 

* Jamunapari. tallest breed in India (Goat), Agio - Nubianj Jursey in Goat 

* San en : Hig hest millker exotic goat (Switzerland) milk 

* Angora : Goat for ftflohair. 


* Merino : Golden coat sheep. 
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Three breed crosses is also called as Rotational crosses 

Young one in goat is called as kid 

Weight of ‘A’ grade egg is 50-53 gm 

Fibre produced by Angora goat is called Mohair 

The act of giving birth to the young one in sheep is called Lambing. 

Meat of goat is called Ghevon. 

Shearing means removal of wool from body of sheep. 

The origin of Red Kandhari breed is Marathwada. 

Mimosin is the anti -nutritional substan ce present in subabhul. 

The head quarter of NBAGR is at Karnal. 

Brewers grains can be used in feed as a protein supplement. 

Pi ca disease i s occurred due to the deficiency of phosphorus. 

Oxytocin harmone is responsible for let down of milk. 

Spermatogenesis and oogenesis is stimulated by GTH harmone. 

In India artificial insemination (A. i.) is first attempted by Dr. Sampath Kumar. 
DM requirement of adult sheep is 2.5 to 3‘.0 per cent. 

Garol breed of sheep is famous for high fecundity. 


Chromosome number of goat is 60. <^6hesLp ~ 

The Central Institute for Goat Research is located at Makhadoom. 

Act of mating in sheep is called as Tupping. 

Phule Trivenl synthetic cow generated by Gir indigenous breed. 

The appropriate a ge of dehorning is 07 days. 

The temperature for preserving semen in frozen state is -196°C 
The unhygienic condition in milking byre may leads to Mastitis. 

The ruminant stomach has four compartment. 

Combination of feed providing all essential nutrients in proper proportion is called as balanced 

ration. 

Fee B gene is responsible for twinning in sheep. in 
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TECHNOLOGY OF MILK AND MILK PRODUCTS 


* Dairy : A place of handling milk and milk products is called Dairy 

* Milk Technology : It is science or techniques which were used in laboratory for processing of 
milk and milk products. 

* Dairy Technology : It is branch which deals with study of milk production, handling and pro¬ 
cessing of milk and milk products is called as dairy technology. 

* Milk : A whole, fresh, clean, lactial secreation obtained by compiete milking of one or more 
healthy animals excluding that obtained within 1.5 days before and 5 days after calving of ani¬ 
mals 

Constituents of milk 


Mil k 


Water 


Total solids (T.S.) 


4- 

Fat 


4C 

Solid not Fat (SNF) 


True fat 

Several fatty Gycerides 


Associated substances 


Jr 


'4/ 

Cholesterol 


Phospholipids 
Lecithin, Cephalin, Spingomylin . 

T~ 

Nitrogenous 


Lactose 
Milk sugar 


Nitrogen 


substances 

-5. 

Protein 


J7 


"-3- 

Caroline &Xanthophill. 
.Xanthophiil 

“tr ~~ 

Mineral matter 


Phosphates, citrates, 
Chlorides, Bicarbonates of 
K, Na, Mg, Ca & Traces of 
Fe, Cl, I. 

-1 


a 

Vitamins 

A,D,E,K 


Other 

constituents 


Casein 


T 3 

Lactalbumin Lactogiobulin Protease 

(Alpha Lactogiobulin) (Beta - Lactalbumin) Pepton 


4* 

Pigments 

Riboflavin 


Dissolve 

Gases 


AT 

Vitamins 
B - Complex 
Vitamin C 


nU 


Enzymes and Bacteria 

l 

Biological catalysts. 
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* Water content in milk : 82-87 % 

?• 

* Carot©£ie gives yellow colour to milk acts as antioxidant and precursor of vit. A. 

* 1 Mol of Beta - carotine = 2 mol. of vit. A, 1 mo! of Alpha - carotine = 1 mole of vit A. 

* The milk proteins are composed of casein, Alpha - Lactoalbumin and Beta Lactoglobulin. 

* Casein is in the form of calci um caseinate - Phos phate. It is 80% of total milk protein 

* Lactose is made up of 1 mol. of glucose and 1 mol of galactose 

* Lecithin : gives richness of flavour of milk and milk products. 

* Buffallo do not posses ability to transfer carotene form their feed to milk fat hence milk is white. 

* Riboflavin imparts greenish tink to the milk Whey It is vitamin having green ish yellow p igment. 

Composition of Milk 


Sr 

Species 

.Water 

Fats 

Protein 

Lactose 

Ash 

1. 

Indian Cow Milk 

86.38 

4.68 

3.36 

4.91 

0.675 

2. 

Foreign Cow milk 

86.60 

4.60 

3.40 

4.90 

0.70 

3. 

Buffalo Milk 

83,63 

6.56 

3.88 

5.23 

0.70 

4. 

Sheep Milk 

• 79.40 

8.60 

6.70 

4.30 

1.0 


Goat Milk 

. 86.50 


3750 

4.70 

0.80 


Human Milk 

87.70 


1.80 

6.80 

0.10 

7. 

Normal Milk 

86.40 

4.60 

3.40 

4.90 

0.70 

8. 

Colostrum 

71.69 

3.37 

20.68 

2.48 

dL7_8 


* Specific gravity of colostrum = 1.067 to 1.079. 


Physioehemicai Properties of SVSilk 

* i) Physical state of milk 

* ii) Acidity and pH of milk . Freshly drawn milk is amphoteric 

* Natural acidity due to casein, acids, citrates and phosphates. 

* Natural acidity of cow milk: 0.13-0.16 * Buffalo 0.14 - 0.15%. 

* Developed acidity : due to acid formed by bacterial action lactose in milk 

* pH of Cow milk : 6.4 - 6.6 

* Buffalo milk: 6.7-6.8 * High pH - shows mast itis. 

* iii) Specific gravity : Expressed at 60°F (15.60°C) Milk is heavier than water. 

* Sp. gravity of cow milk : 1.028-1.030, Buffalo milk: 1.030-1.032, Skimmed milk : 1.035-1.037, 

Fat: 0,93 0, Protein : 1.346, Lactose 1.666, solid not fat (SNF): 1.6 16 “ " 

* iv) Freezing point of milk : The freezing point of Indian cow milk : - 0.547° C (31,02°F) 

* Buffalow milk : - 0.549°C. 

* Freezing point lower than this show addition of water 








* v) Colour of milk : Cow milk, Pale yellow (thin). Buffalo milk : white (more viscus) 

* The deapth of yellow colour depends upon the amount of carotene present in the blood when 
the milk is secreated. 

* vi) Taste and odour of milk : Milk taste is slightly sweet. 

* Salty flvao ur to the milk is due to l ow lactose and high chloride content. 

* vii) Specific heat : It is 0.938 calories at 15°C, 0.930 calories at 40°C and 0.920 at 20°C 

* viii) Viscocity of milk : Milk is approximately 1.5 to 1.7 times more viscous than water 

* ix) Adhesiveness of milk: 

* A fermented milk product Koumiss is prepared from mares milk 

* Milk is excellent source of calcium and phosphorous while contains low in Fe, Cib Iodine 

* Milk is rich source of vitamin A. while difficient in vitamin C 

* Energy Value % : Milk fat: 9.3 Kcal/gm. Milk protein : 4.1 Kcal/gm, Milk sugar: 4.1 Kcal/gm. 

* On an average cow milk furnishes 75 cal/IOOgm and buffalow milk 100 cal/IOOgm. 

* Types of adultrant added in milk : Cane sugar, starch, SMP, Gelatin, Soda, Urea. 

* Pasteurization : Defined as Heating of every particle of milk to at least 63°C (145°F) for 30 
min, OR 72°C (161°F) for 15 sec and immidiately cooled to 5°C. 

* Phosphatase Test used to detect incomplete pasteurization. 

* Bo vin Phospha te used as monitor i n pas turization of milk. 

* Methods of Pasteurization of milk 

* 1) L.T.L.T. (Low Temperature LoApIme) : also called Bat ch or Ho lding Pasteurization 

* Milk heated to 63°C for 30 min and promptly cooled at 5°C or below 

* Three types : a) Water Jacketed vat: This is double walled around the sides. 

b) Water spray type : A film of water is sprayed from a perforated pipe over the surface of tank 
holding the milk. 

c) Coil vat type : Heating or cooling medium is pumped through a coii paicerf- either in horizon¬ 
tal or vertical position and coil turned through the milk 

* 2) H.T.S.T. (High Temperature Short Time): Also called as Flasher continuous pasteuriza¬ 
tion. *- 

* Milk is heated to 72°C for 15°Sec. and promptly cooled to 5°C or below. 

* Sterilization : Developed by Henry stassano i n franee. 

* Milk heated 74°C for 7 sec. 

* Ultra Temperature Pasteurization (UHT Pasteurization) : 135 to 150°C for a fraction of 
second. 

* Uperization : Shortened form of word ultra pasteurization : 150°C for fraction of sec. 

* Homogenization : It is defined as breaking down the original fat globules to less than 2 micron 

size (diameter) * -— 

. * Standardization : It is defined as adjustment i.e. raising or lowering of the fat and or SNF % of 
milk to a desired value so as to confirm to legal and other requirement prescribed 

* Legal Standards of milk and milk product, PFA 
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i) Cow whole milk : Fat: 3.5-4%, SNF : 8.5%, 2) Buffalo milk : Fat 6%, SNF 9%. 

3) Goat: Fat: 3.5% SNF : 9% 4) Standerdized milk : 4.5% Fat, SNF : 8.5 

5) Tonned milk: Fat: 3%, SNF 8.5% 6) Double Tonned Milk Fat: 1.5% SNF 9.0% 

7) Skim Milk: Fat: 0.5%, SNF: 9.3% 8) Cre am : Fat: 25% , SNF : 6.8 % 

9) Tabble butter: Fat: > 80%, Moisture : < 16% Curd : 1.5%, Salts : 2.5%. 

10) Ghee : Milk Fat: 99-99.5%, Water < 0.5%, 11) Ice cream : Fat: 12%, T.S .S : 36% , 

Stabiliz er: 0 .5% sugar: 14-16%. 

12) Condesed miik : 

* i) Sweetened condesned milk : Fat > 9%, Milk Solid : > 31 %, Cane sugar < 40% 

* ii) Unsweetened condensed Milk : Fat: > 8%, Total Milk Fat (Solid) : > 26% 

* iii) Unsweetened Condensed skim milk : Fat: < 0.5%, Total Milk solids : > 20% 

* iv) Sweetened Condensed skim milk |: Fat < 0.5%, Cane sugar: 40%, Total Milk solid : 26%. 

13) Dried milk or milk Powder: 

i) Whole milk powder i) Moisture : 4% Milk solids : 96%, Fat > 26 % 

11) Skim milk powder, Moisture : 5%, Total milk solid : 95% Fat: < 1.5 % 

* Classification of Indian Dairy Products : 

1) Heat dessicated milk product s: e.g. Khoa, Peda, Barphi, 

2) Fermented dairy Product: e.g. Dahi, Lassi, Shrikhand, Chakka 

3) Heat - Acid coagulated dairy products : Paneer, Channa, Sandesahi, Rasogulla, Rasomalai 

4) Enzyme (Rennate) Co-agulated milk products : e.g. Cheese 

5) (Frozen dairy products : e.g. Ice - cream, Kulfi 

6) Fat rich dairy products : e.g. Cream, Butter, Ghee. 

7) Dried Milk Products : Whole milk powder, Skim milk Powder. 

* Khoa contains Fat %, is > 20%. 

* Three tyeps of Khoa. i) Pindi (21-28% Fat) used for peda, ii) Dhap (20-23% Fat for 
Gulabjamun), iii) Danedar (20-25% Fat) used for Kaiakand. 

* In western country Basundi is called as Condensed milk. 

* Fat globule having size 1-15 micron in normal milk. 

* Carbohydrates % in skim milk powder is 51.0 % * Goat milk - 4.29%. 

* Surface Tension of milk is 43.58 - 49.36 dyne, 

* Protein content in Khoa -18.5% 

* Vitaminization : Process of addition of vitamins and mineral in milk is called as Vitaminization. 

* Casein is precipitated from milk at pH 4.6. 

* Annato is used in butter for giving yellow colour to it. 

* The indicator microorganism in pasteurization of milk is Coxiella burnetti 

* Butter flavour due to Diacetyl. It should not be > 4 ppm. 

* In cream Fat = 25%. 









* Energy value of Cow milk 75 cal /100 gm milk, .Buffalo Milk : 100 cal /100 gm of milk. 

* Kumiss is acid alcohol fermented milk product. 

* Micro organisms in yoghurt formation : i) Lactobacillus buigaricus and ii) Streptococcus 
thermophiius. 

* Phosphate Test : Detection of adequacy of Pasteurization 

* Cow milk get 17-19 % Khoa, While buffalo milk - 21-33 % 

* Cow milk khoa get 25.7% Fat, While buffalo milk khoa - 37.1 Fat. 

* 1 lit milk produce 1 lit Dahi, Acidity - 0.7 -1% acidity. 

* Starter culture : Steptococus lactis. 

* In preparation of Channa - 2-2.5 gm citric acid jfor co-agulation, prepared from cow milk. 

* •. Channa is base product of Rasomalai, Sandesahi. 

* '• Paneer : Prpared from buffalo milk, 6% Fat required standerdised pressed, used in vegetable. 

* Chease - preapred from cow milk by co-agulating with Rennate enzyme. 

* Rennate is Heart of Chease, for chease protein is important ingradient. 

* lrrodicated milk : Milk exposed for U.V. rays for increasing vit D content. 

* Fortified milk : Additi on of vita mins in the milk is called fortification of such milk is called as 
• fortified milk. 

* international Live stock R eserch Institute : Located at Nairobi. 

* National Research Centre for Camel: Located at Bikaner (RJ). 

* National Research centre f or Yak : Located ad Dir ang. 

* Per Unit pulse rate of Fowl: 150, Respiration rate : 15-30, 

* Cattle : Respiration rate / m : 12-16 beat. 

* Pulse rate : 45-60. 

* Buffafo meat is known as carabeef. 

* Cow : BeeTf5w?ne S alted me at - Bacon, Swine meat: Pork , Goat: Ghevan, Deer : Vension 

* Sheep : Multan, Poultry : Chiken, Calf - Veal. 

* Central sheep and wool Research Institute Located atAvikalin 

* High security Animal disease Laboratory : Bhopal 

* Central Training Institute for Poultry Production and Management: Hessarghata. 

* Biological value of cattle meat: 75%, Buffalo meat: 65%, Highest in Butter: 82%. 

* Vergis Curriens : Father of White revolution, Anand Pattern, in Khaira district of Gujrat. 

* Co-op milk societies Operation Flood Programme. 

* Price Policy of milk suggest by N.D.D.B Anand are two axis i) Fat ii) SNF. 

* Central Goat Research Institute Makhdum (Mathura U.P.) 

* All India Co - ordinated Research Project on Cattle -1968- 69, M ilitary diary Farm : 1889. 

* Central Institute for Research on Buffaloes : Hissar. 

* Vitamin K - is only Animal origin vitamin found in Intestine of animals. 
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* National Dairy development Board An^nd (G.J.): 1970. 
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Animal 

Pulse rate / min 

Respiration rate / min. 

Body Temp °C 

1. 

Cable 

45-55 

12-16 

38.5-39.0 

2. 

Buffalo 

45-6.0 

15-20 

37.0-39.5 

3. 

Sheep / Goat 

70-80 

10-20 

38.5-40.0 

4. 

Poultry 

120-150 

15-30 

40.5-41.5 


* Beriurr^ chloride Test is used for detecting animal is in pregnent or not. 

* MH - Mahanand, KN : Nandini, Bihar - Sudha, Kerla -Milma, GJ - Amul, DH : Mother Dairy are 
Iminent dairy of India. 

* In M S. Highest Khoa Production is done at Kunthalgiri District Osmanabad. 

* R.ftfl.R.D.: Raw milk receiving Dock 

* Net charge on protein is 0 when heated at 4.7°C. 

* The wool contains 16-17% Nitrogen. 

* Removal of short fibre from longer one is called as combing. 









QUESTIONS 

1. Double toned milk contains 1 .5 % fat and 9 % SNF. 

2. Standardised milk contains 4.5 % fat and 8.5 % SNF. 

3. Major protein found in milk is casein. 

4. The milk sugar present in mammalian milk is lactose. 

5. The per capita/per day milk availability in India is 263 gm. (2009-10) 

6. The butter melts completely at 64°C temperature during ghee making. 

7. In preparation of shrikhandibe sugar is added at the rate of 35-45 %. 

8. Colostrum coagulates on heating because it contains more albumin and globulin. 

9. Lactometer is the instrument used for measuring purity of milk. 

10. The milk sugar is Disaccharide. 

11. The milk fat is present in Emulsion form. 

12. Fat content in WMP and SMP is 26 and 0.5 %. 

13. In Bactofugation 99 % of bacteria in milk are removed. 

14. Ultra-high temperature (UHT) milk is heated at 135°C to 150°c! which destroys spore forming 
bacteria and can be stored under room temperature. 

15. In pasturization Micobacterium tuberculosis is considered as index organism. 

16. Recombined milk is prepared from SMP, butter oil and water combination. 

17. In Yoghurt preparation mostly Lactobacillus bulgaricus and Streptococcus thermophillus 
bacterial cultures are used. 

18. Vacc um pasteur ization in cream is known as Vacreation. 

19. Mesophillic bacteria can grew at 20 to 4Q°G. 

20. Desirable flavou r in milk products is due to jDiacetyi compound. 

21. In HTST pasteurization, temperature and time combination is 72°C for 15 sec. 

22. Glucose and galactose are made available on degradation of lactose. 

23. Solubility of spray dried milk powder is 98.5 %. 

24. Clot-on-boiling (COB) test is the rapid platform test applied to determine suitability of milk 
for neat processing. 

25. As per BIS standard minimum milk fat content in ice-cream is 10 %. 

26. The milk fat content of butter oil is 99.5-99.8 %. 

27. Over run in ice-cream is due to the incorporation of Air. 
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* Surveying : it is art of making such measurements to determine relative positions of points on 
the earth surface. 

* Surveying is process of determining position of points in horizontal plane 

* Levelling : It is art of determining and representing the relative heights or elevations of different 
points on the surface of earth. 

* Geodetic Survey : It covers large distance and area in with curvrature of earth is taken in to 
account: It is also called as trignometrical surveying. 

* Plane surveying : In Plane surveying curvature of earth is not taken into account. 

* Classification of Survey : 

I) Based on Nature of Field of Survey ; A) Land Survey B) Marine or Navigation Survey C) 
Astronomical Survey. 

* Types of Land Survey : 

i) Topogrphica! Survey : Determine Natural Features of country, e.g.. Hill, Valley, Lake, Wood 

ii) Cadastral Survey : Additional details determined e.g. Boundary of field, houses, path. 

iii) City survey : For layout of plots, constructing streets, water supply system. 

iv) Engineering survey : for determining the feasibility, quantity, collection of data for design¬ 
ing of engineering works e.g. Road, railways etc. 

* it is subdevided as : 

1) Reconnaissance survey : Determine feaseability arid rough cost of scheme. 

2) Prilirninary survey : Collecting more precise data, estimate exact quantity and cost 

3) Location Survey : For setting out work on the ground. 

II) Based on object of Survey : i) Archaeological survey ii) Geological survey 

iii) Mine survey iv) Military Survey. 

III) Based on Methods employed in Survey \ i) Triangulation survey ii) Traverse survey. 

IV) Based on instrument employed ; i) Chain survey ii) Theodolite survey, iii) Tracheometric 
survey iv) Plane table survey v) Photographic and aerial survey 

* Plan / Map : It is small respresentation ususally on paper the natural fetures or topography of 
some area surveyed. 

* The averag e length of peace is taken as 80 cm (75cm - Akola Notes) 

* Passometer : The monotony and strain of counting paces may obviated by use of an instru¬ 
ment called possometer. 

* The most accurate an d common method of measuring distance is, measuring the distance 
with chain or tape. 

* Direct methods of measuring distance : 

1) Pacing 2) Passometer 3) Pedometer 4) Odometer 5) Speedometer 6) Parambulator 
7) Judging distance 8) Time interval 9) Chaining. 
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* The chain composed of 100 or 150 pieces of galvanized mild steel wire 4 mm in diameter 
called links. 

* The length of metric surveying chain is 20 and 30 meter. 

* The Steel Band chain is 20 m or 30 m long and 16 mm wide. Bra ss tallies fix at every 5 m . 

* The Gunter Chain, is 66 ft long and is devided into 100 links each of 0.66 ft. 

* 10 Gunters chains = 1 Furlong, 80 Gunter chains = 1 mile and 10 Squarre Gunter Chains - 1 
Acre. 

* Revenue chain is commonly used in measuring fields in cadastral sruvey. 

4 Revenue chain is 33 ft long and devided into 16 links. 

4 1 sq. revenue chain = 1 Guntha. 

* Engineers chain is 100 ft long ana devided into 100 links. Used in engineering survey. 

* Arrows are also called as marking or chaining pins used to mark end of each chain during 
jprocess of chaining. 

4 Length of arrow is 400 mm (4m) and made up of steel wire with 4 mm in diameter. 

4 Synthetic tapes are coriVfnent for measuring short length. 

* Types of tapes : i) Cloth and linen tape ii) Metric oven metallic tape iii) Metric Steel tape iv) invar 
tape v) Synthetic tape. 

* Wooden pages are ususally 2.5 cm square and 15 cm long. But in soft ground 40-60 cm long 
pegs and 4 to 5 cm square are suitable. 

* Ranging poles h aving length 4 m to 6 m. 

* Offset rod : 3 rrs long, 

4 Laths are white and easily visible at great distance with 1.0 m Long. 

* Whites are scrip of Bamb oo with 40 cm to 1 m length. 

* The various slopes are measured by a Clinometer. 

* Error in length due to incorrect chain = True length of line = (L 1 / L) x measui ed length. 

* Where 1J - incorrect length of chain, L = True length of chain 

* Cross staff is used to set out perpen dicular d irection of offset which are usually more than 15 m. 

in length. = 

* Methods of Traversing : i) By chain angles ii) By free or loose needie method, ill) By fast 
needle method iv) By measurement of angles between successive line. 

4 Prismatic compass is used for fixing the direction of boundries of field with respect to magnetic 
meridian for permanent location of building. 

4 Meridian : The horizontal angle that it makes by line to real or imaginary reference line called 
meridian. ~ 

4 Fore Bearing / Forward Bearing : Bearing of line i n the direction of the progress of surve y is 
called as fore bearing. ~~ 

4 Back Bearing / Reverse Bearing : The bearing of line i n reverse o r opp osite direction of the 
progress of survey is called back bearing. 

4 Back Bearing = Fore Bearing ±180° 

* Plane table survey adopted where speed of work is more important than the accuracy in 
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detail. , 

* The si ze of drawing board of plane table survey is 40 x 30 cm to 75 x 60 cm. 

* The bevelled (rulling or working) edge of alidade is called Fiducial edge. 

* If the length of chain is too short, The error will be +Ve and correction is -Ve. 

* Datum surface / Datum tine : is any arbitarily assumed level surface or line from which vertical 
distance are measured. 

* In India the datum adopted for GTS bench mark is the mean sea level at Karachi now in Paki¬ 
stan. 

* Bench Mark (BM): It is fixed reference point of known elevation. 

* Back sight (BS): is the first staff reading taken after the level is set up and levelled 

* Types of level: 1) Dumpy level 2) Y level or Wye level. 3) Cooke's reversible level 4) The 
cushing’s level 5) Automatic level. 

* The differntial level is also known as taking fly levels. 

* Contour: It is an imagin ary li ne of constant elevation on the surface of the ground. 

* Contour intervals ususally vary from 25 to 250 cm in engineering works and comparatively flat 
country 25-50 cm. 

* All the points on contour line have same elevation. 

* Watershed : It can be defined as a geohydrological unit bounded on all sides by a ridge line and 
which drains all the runoff through single main drain. 

* Runoff: It is that portion of rainfall or irrigation water applied which leaves a field either as 
surface or subsurface flow. 

* Peak runoff rate : It is maxi mum ra te of flowing of runoff per unit time. 

* The most common method to predict the peak rate of runoff is Rational Method having formula 
Q peak = (CIA) / 36 = 0.0278 CIA. Applicable to watershed area < 1300 ha. 

* Time of concentration : It is time required for the runoff water to flow from most remote point 
of the area to the outlet. Tc = 0.0195 L D - 77 S ■° 35:i (given by Kirpitch 1940) 

* Runoff coefficient: It is ratio between the peak runoff rate a nd intensi ty of rainfall 

* Land capability classification : it is systemic arrangement of the different kinds of land to 
jproduce on a virtually permanant basis. 

* Tarrace : it is an embankment or ridge of earth constructed across a slope to control runoff and 
minimize soil erosion. It having slope up to 10% in Western M.S. 

* Bench terraces make possible the growing of cultivated crops in mountainous region. 

* Common dimension of shoulder bund : Free bord of 15 cm, slope -15-33%, Side slope 1 % & 
Height about 30 cm and bottom width of 75 cm. 

* Water harvesting term used in Ausralia firstly by H.J. Geddes. 

* The height of contour bunds generally ranges from j) .3Q to 1 m, slopeMS%, 

* The height of Trapazoidal bund is ranges from : 0.3 to 0.6 m while that of graded bund ranges 
from also 0.3 to 0.6 rn, slope - 2-10% 

* Ground catchment are also called as Roaded catchment. 

* Farm Pond : It is small tank or reservior like construction are constructed for storing the sur- 
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face runoff, available in catchment area. 

* An average effective height of check dam (Temporary) is about 30 cm. 

* Brush dam are least permanent of all types of check dams. 

* The wooden plank dam is suitable and constructed where timber is plantiful. 

* Nala bund slope = < 2% and catchment area = 40 ha. 


HIOHLSGHTS 

* Chaining is most common and accurate method for mesuring distances. 

* Plumb bob : is used to locate centre. 

* The forecearing is less than 180° 

* The fore and back bearing line is exactly differ by 180° 

* Back Bearing = Forebearing ±180 

* Line of collimation : Passing through the centre of eye piece and cross hair. 

* Back Sight: First reading taken after setting up level. 

* Fore sight: Last staff reading taken from one set up of instrument. 

* Change point denoting the shifting of instrument. 

* Datum : Only conviniently assumed level surface or line with respect to elevation of different 
joints are measured. 

* Back sighting is most accurate method of orientation. 

* The vertical distance between only two contours is called contour interval and horizontal 
distance is called Horizontal equivalent. 

* Series of close contours lies on a map indicated disperssion or summit 

* Micro watershed : 10 ha. small watershed : 40 ha. Miniwatershed : 200 ha. 

* Series of rectangular basins are forms due to tied ridging. 

* Prismatic compass reads whole circle bearing (WCB) 

* Scale is represeritationed by vulgure fraction whose numerator is invariably unity. 

* R.F.: Representative fraction. 

* Clinometer is an instrument commonly used for measuring angles of slope 

* Bench Terraces are constracted at the slope gradient at > 16-33 %. 

* Object of cross staff survey is to locate the boundries of field. 

* Ranging : The process of marking intermidiate points on a survey line is known as 

* Bunds are constructed across the nala for checking velocity of runoff. 

* Contour bunds are not successful in very shallow soils having depth < 7.5 cm. 

* Waterways are designed to carry the maximum runoff from storm of 10 years recurrance 
interval. 

* Short offset measured with steel tape. 

* Peak rate of runoff by rational forumla is given by C.E. Romser. 
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The longest chain line passing through the centre of area is called base line. 

* 

The horizontal angle between the meridian and magnetic meridian is called magnetic declina¬ 
tion 

For accurate measurement invar tape is used. 

Priliminary inspection of area to surveying is known as cadastral survey. 

Digonal scale is used to read 3 diamensions plane scale. (2 dimenstional). 

Reciprocal or indirect ranging is adopted when the end station is not visible 

Least count of prismatic compass is 30° 

Intensive farming can be adopted in area having rainfall 75m. 

Rheology : Sci ence to study deter minationof flow. 

Nappe : The she et of water which outflows a wair is calle d. 

Isochrome : Line joining in point of equal TraveIJime in a basin. 

Isobath : Lines of equal deapth with respect to wate^table is called 

Isobath plane table surveying most rapid method of surveying. 

Traversing and Triangulation are two basic methods of surveying. 

In India an average density of rainguage is 1 in 500 km 2 - 

Recurrance interval (T) : period in years during which one storm of given duration and inten¬ 
sity can be expected to occur T = (n+1) / m. 

Benifit cost ratio (B : C) of watershed development programmes is 1.5:1. 

Rainfall (Average) determination methods 

i) Arithmatic mean : < 500 km ii) Thissen polygon : 500 - 5000 km iii) Isohytal: > 5000 km 
Watershed design based on mannings formula. 



FARM STRUCTURE 

POWER AND MACH8NARY 


* Farm Stead : It is defined as a site or place where all activities of farm are going on. 

* The area of Farm shed should be 3-5 % of total farm area. 

* Residential building on the farm is an heart of farm stead. 

* Curing of concrete is the process of strengthening it through hydration. 

* in cement the calcarious material constitute 75% of total weight of cement + Argaliout material 
25%. 

* Each bag of cement weight about 50 kg and is 0.35 m^(1.23 Ft 3 ) in volume 

* Classification of lime : 

i) Flat or pure lime : contain 95% or more CaO. 

ii) Poor or lean lime contain : < 95% CaO. 

iii) Hydraulic lime : 15-30 % clay. 

iv) Magnessium lime : 10-25 % magnessium oxide. 

v) Dolomite lime : contains more than 25% magnessium oxide. 

* Volume of standard brick: 2.178 x 10 3 m 3 

* Average composition of the brick earthis 69% silica, 29% Alumina and iron and 1-2 % lime and 
other material. 

* Tensile strength of brick: 19.7 to 21.0 kg/crn 2 . 

* The common size of brick made in India is 22.5 x 11.25 x 7.5 cm with the weight is 4 kg. 

* Slum Test is performed to measure plasticity of concrete. (30 cm ht, 20 cm base and 10 cm 
top) 

* Skirt: It is that portion of piston bellow the piston pin. Which is designed to abosorb the side 
movements of piston 

* Crank shaft converts the reciprocating motion of piston in to rotary motion of fly wheel 

* Crankase provides reservoir for lubricating of the engine. 

* The speed of the camshaft is exactly half the speed of crankshaft in Four stroke cycle engine. 

* Scavening : The process of removal of burnt gases from the engine cylinder is known as 
scavenging. 

* The common face and seat angle of valve is 45° but 30° angle also used for intake valve. 

* The most common type of valve is called puppet valve. 

* Tappet is also called as valve lifter. 

* SAE 90 oil is used for gear box as recommonded. 

* As per ASAE standard P.T.O. speed is 540±10 rpm when operating under load. 

* The working principle of Hydraulic system is based on pascals law. 

* The disc angle of good disc plough is varies between 42° and 45° 
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* Disc angle : The angle of which plane of cutting edge of disc is inclined to a direction of travel. 

* Tilt angle : It is angle of which plane of cutting age of the disk is inclined to vertical plane. 

* The tilt angle is varies between 15° and 25°. 

* The scraper is provided to remove soil that tends to stick to working surface of the stick 

* Harvesting : It is the operation of cutting, picking, plucking, digging or combination of these 
operations for removing the crop from the under ground or above ground of removing useful 
part or fruit from plants 

* Mower: It is machine to cut herbage crops and leave them in swath. 

* Reaper: It is the machine to cut the grain crops harvested 5-8 cm above ground 

* Reaper binder: It is reaper which cuts the crops and ties them into neat and uniform 
Sheaves. 

* Swath : It is material as left by the harvesting machine. 

* Sickle : It is curved steel blade having a hand grip used for harvesting by mannual power 

* Windrow : Row of material formed by combining two or more swatch. 

* Windrower: It is machine to cut crops and deliver them in an uniform manner in a row. 

* Ferrule : It is protective metallic bush fitted at the junction of the blade and handle of sickle to 
keep the tang tight in handle is called as ferrule. 

* The capacity of vertical conveyer Reaper (Tractor mounted is 0.4 to 0.6 ha/hr.) While that of 
power tiller operated is 0.25-0.35 ha/hr. 

* The harvesting capacity of Reaper Binder is 0.25-0,35 ha/hr. 

* Threshing ; It is process of detaching grains from the earhead or from the plants. 

* Component of power threshers . 

I) Concave : Concave shaped metal grating, partly surrounding the cylinder. 

ii) Cylinder: Balanced rotating assembly, comprisisng rasp, beater bars or spikes on its 
peripheri and their suport for threshing. 

* Types : i) Peg tooth cylinder ii) Loop type iii) Angle bar cylinder iv) Rasp bar cylinder v) Hummer 
mill type cylinder. 

iii) Cleaning unit: Seperate and clean the threshed grains. 

* Thresher provided with aspirator unit is usually called as apsirator type of thresher. 

* Thresher provided only blower is called dreamy thresher. 

* Aspirator: It is a component of cleaning unit used for cleaning grain by drawing air through the 
grain mass, 

* Blower: It is device to prodce air blast. 

* Winnower: it is machin with one or two sieves and fan using air stream across failing grain. 

* Cutter bar: It is an assembly comparising of fingers, knife guides, on wearing plates and 
shoes. 

* Ledger plate : It is a hardened steel plate inserted in the finger over which knife section move 
to give scissors like cutting action. 

* Wearing Plate : It is harden steel plate attached to finger bar to form bearing surface for the 
back of knife. 






* Pitman . it is a type of connecting rod, which is pinned to the crankshaft with help of pin. 

4 Bite : it is width of soil cut by an individual blade in rotavator. 

4 Rotor Shaft: A shaft on which the rotor disc / Flange is mounted. 

* Rotor disc : It is welded to the rotor shaft. The soil cutting blades are attached to it. 

* Shield : Shield is provided at the back of rotavator to control amount of shattering of soil cut by 
the blades. 

* Parts of Rotary tiilar : i) Blade ii) Shield iii) Gauge Wheel iv) Bevel Gear Box. v) Chain drive vi) 
Skid 1) Power tiller 2) Rotary Tiller. 

* Types of Blade : i) L - type : most common used ii) ‘C’ type : C shaped blade are more curved. 

* C type of Blade : Penetrate better in hard gound and are recommonded for Heavy wet soil. 

* Sprayer : It is a machine to apply fluids in the form of droplets. 

* Types of spray : 

i) High volume spray : More than 400 litres spray / ha. 

ii) Low volume spray : 5 to 400 litres, per hectare 

iii) Ultra volume spray : less than 5 litrer spray / ha. 

* Classification of spraying machine : 

1) Hand operated machine : Small holding, pressure : 1-7 kg/sq. cm. 

ii) Power operated machine : For large scale area, Pressure : 22-25 kg/sq.cm. 
tii) Air plaraes : used for large scale area. Pressure : 3.5 - 8 kg/sq.cm. 

* The capacity of knapsack spray is 9-22.5 lit. tank, one man spray 0.4 ha/day. 

* The tank capacity of compression spray is 14 liters: 

* Ooster : !t is the machine to apply chemicals in dust form. 

* Types of Duster: i) Plunger type ii) Knapsack-type Iii) Rotary type iv) Power operated 

* Seed Dresser : It is machine to apply coating of protective chemicals to seeds. 

* Types of Engine : 

'i) internal combustion (1C) Engine : The combustion is within the engine. 

2) External combustion (Ec) Engine : The combustion is out of the engine. 

* Four Stroke Cycle Engine : All events of engine cycle are completed in Four strokes of piston 
valves are provided to inlet and exhaust gases. 

* The cycle is completed in two revolution of the crank shaft. 

* Four strokes of cycle : i) Suction stroke : Inlet open, exhaust close, gas (Charge) sucking in 
inlet valve to cylinder 

ii) Compression stroke - Inlet close, exhaust close, Charge is compressed at the end of this 
stroke the charge is ignited Air fuel mixture ignited with compression 

iii) Power stroke : Inlet close, exhaust close, High press are develops due to combustion of 
fuel. 

iv) Exhaust stroke : Inlet close, exhaust open, exhaust gases are removed through valve 
opening out of cylinder. 


* In four stroke cycle engine there is one power stroke in a cycle and other three stroke are idle 
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storke. 

* Two stroke cycle engine : The whole sequence of events i.e. suction, compression power 
and exhaust are completed in two Strokes of piston. 

* Charge = Air + Fuel 

* Spark plug provided. 

* Two stroke cycle enging completed one complete revolution of crank shaft. 

* i) First stroke (Suction + compression): In this stroke opening of-inlet part and it traps charge 
of fresh mixture in cylinder and further upward movement compress this charge before end of 
this stroke mixture (charge) is ignited. 

ii) Second stroke (Power + Exhaust): Rise the pressure in cylinder cause burning of gas 
forces the piston to move down the cylinder piston goes down. Close the inlet port exhaust gas 
remove out through exhaust port. 



Diesel engine 


Spart Ignition (Petrol engine) 

i) 

It has got no carbuerator, ignition coil & 
spark plug 

i) 

It got carbuerator, ignition coil and 
spark plug. 

•i) 

Compression ratio varies from 14:1 to 22:1 

2) 

Its compression ratio varies from 5:1 




to 8:1 

iii) 

It uses diesel Oil as fuel 

iii) 

It uses petrol or powerkerosine. 

iv) 

Only air is sucked in cylinder in suction 

iv) 

Mixture of air + fuel sucked in cylinder 


stroke 


in suction stroke 

v) 

It has got fuel injection pump. 

v) 

It has got no fuel injection pump. 

Vi) 

Fuel ignited due to heat of compression. 

Vi) 

Fuel ignited due to spark plug (electric) 

vii) 

Thermal efficiency 32-38% 

vii) 

Thermal efficiency 28-32% 

viii) 

Engine wt. per HP high 

viii) 

Engine wt per HP is low. 

ix) 

Sp. Fuel consumption = 0.20 kg/BHP/hr. 

ix) 

Sp. fuel consumption-0.2S kg/BHP/hr. 



Four stroke engine 

Two stroke engine 

i) 

One power stroke for every two revolution 

i) One power stroke for each revolution of 


of crank shaft 

crank shaft. 

ii) 

Crankase is not fully closed and air tght 

Temperature 500°C. 

ii) Crancase is fully air tight Temp. = 260°C 

iii) 

Fuel is fully consumed, compression 

iii) Fuel is not fully consumed compression 


pressure press 35 - 45 kg/ha. 

pressure 6-10 kg/cm. 

(Latur Note = 35.45 kg cm 2 ) 


* In valve timing diagram most of average tractor engines of four stroke cycle, Inlet valve opens 
about 5° before TDC and close about 30° after BDC. While the exhaust valve opens about 
40° before BDC and closes at about 5° after TDC. 






* Fuel supply system of St engine : 

* Fuel Tank - Sediment bowl-fuel lift pump-carbuerator-fuel pipe - cylinder. 

* Fuel supply system of Cl engine : 

* Fuel Tank - Fuel filter (Primary & Secondary) - Fuel supply pump - Automiser (Fuel injector) - 
High pressure pipe - cylinder. 

* Types of Lubricants : ’ 3 

i) Animal Lubricant : Obtained from animal fat 

ii) Vegetable lubricant : Obtained from vegetative parts of plant i.e. seeds of oilseeds, fruit 

plants. '0 

iii) Mineral lubricant : Obtained from crude protein. 

* Systems of Lubrication : i) Air cooling ii) Water cooling 1) Open jacket or Hopper method 1) 

Thermosiphon method 3) Forced circulation method. 

* Classification of Break . ^ 

1) Mechanical break : i) Internal expanding shoe type ii) External contracting shoe type 
iii) Disc type 

2) Hydraulic break : based on principle of pascal law. O 

* Differential unit : It is a special arrangement of gear to permit one of the rear wheel of the 
tractor rotate to slower or faster than the other. 

* Differential unit consist of : i) Diffemtial casing ii) Differential pinion iii) Crown wheel iv) Half 
shaft and v) Bevel gear. 

* PTO (Power Take off unit) is a part of tractor transmission system. 

3 

* Component of Hydraulic System : i) Hydraulic pump ii) Hydraulic cylinder and piston 
ni) Hydraulic tank iv) control valve v) safety valve vi) Hose pipe and fittings vii) Lifting arm. 

Exam objectives 3 

* Fuller’s formula is used for estimating quantity of aggregates required for mixture of one cubic 
yard concrete.' 

* Crankshaft converts reciprocating motion of piston into rotary motion of flywheel. .. 

* BHP : It is horse Power available at the end of crankshaft. 3 

* BHP = IHP - FHP, * IHP = BHP + FHP. 

* IHP of an engine is always more than its BHP. 

* Two stroke engine can be operated in both direction 

* IHP > BHP > FHP. 3 

* A strong healthy man can develop about 0.1 HP while a single bullock 0.5 HP. (Bullock pair = 1 ^ 

HP) 

* Sowing is the process of placing the seeds in holes made in seedbed and covering them. 

* Stroke bore ratio : It is defined as ratio of length of cylinder to diameter of cylinder. 3 

* Firing order : It is defined as sequence of power stroke in multicylinder engine. ^ 
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* A common ratio of cement to sand in a morter is 1 : 3, Lime : sand : 1 : 2. 

* Recidential building should be located away from Dairy and poultry farm. 

* Cetane number indicates antiknock quality of diesel. 

* Disc angle is good plough ranges between 42 - 45 

* 1HP : It is power generated in engine cylinder and available at the top of piston. 

* IHP = (PLAN) / (4500 x n) 

PLANT n 

IHP = -X- - 4 stroke engine 

4500 2 

PLANT 

IHP =-X n - 2 stroke engine 

4500 

* Traction in the tractor can be reduced by Wheel ballasting. 

* Quick lime prepared by calcinating Lime Stone. 

* In composition of cement 75% is Lime stone, chokes, shell (calcarious) material.. 

* Ignition is diesel cycle is a constant pressure process 

* Average force a draft animal an exert is nearly 1/10th of its body wt. 

* Octane and Cetane number incidcates the ignition quality of fuel (Petrol and disel respectively) 

* Compression ratio : It is the ratio of total cylinder volume to the clearance volume of an en¬ 
gine. 

* Thermal efficiency : The ratio of horse out put of engine to the fuel horse power in put of 
engine and expressed in percentage. 

* DBHP : It is defined as power required to pull the engine. 

. *■ IHP (Indicated Horse Power) It is power generated in engine cylinder and available at the top of 
piston. 

* Traction : Tendency of wheel to grip the ground surface is called as Traction. 

* Frog is part to which other components of plough bottom are attached. 

* Gutter is stanchion barn have a minimum slope of 2%. 

* Vertical section of mould board plough is responsible for deapth of ploughing. 

* jWhile horizontal section for width of ploughing. 

HIGHLIGHTS 


G 

: * Residential building on the farm is heart of farm stead. 

i * Types of dairy barn : i) The stanchion barn ii) Loose housing barn iii) Open air barn. 

G - * Stanchion barn : common type of barn on modern dairy farm having large herd. 



i) Face out type arrangement : preferred for milch animals, commonly built 10-11 m. 

ii) Face in type arrangement : Preferred for Bullocks, saves 20% flor area and cost of con- 










struction. 


Planning for farm residence : 1) Bed room : 3.6 x 3 m. 2) Gust room : 3.6 x 3m 3) Store 
room : 3 x 1.8 m 4) Minimum size of drawing room : 4.5 x 3.6 m. 

Feed manger space may be between 70 to 75 cm wide for each cow. 

In deep litter system of poultry house the floor area for each bird is 0.36 nr. 

The ideal fencing for poultry houses, rabits and goats is close mesh type. 

The passage between outer wall and the manger is called feed alley. 

Maximum length of stanchion barn should be restricted upto 40 m. 

Average man develops 0.1 Hp, 10 human equivalent to 1.0 Hp. 

The dimension of cage house one bird may be : 0.6x0.2x0.45m, placed it at ht 75-90 cm from 
floor and for 400 birds may be 23 x 5.5 m. 

Normal silage ration is 14 to 18 kg / cow / day. 

On an average 1/10 th of total electic power generated in India is consumed by farm work 
1 HP = 75 kg m /sec. = 746 watt. 

The Heart of disel engine is injection, system, injector and fuel pump. 

Specific fuel consumption of diesel engine : 0.2 kg / BHP / hr. 

Specific fuel consumption of petrol engien : 0.29 kg / BHP / hr. 

The cooling system of an 1C engine, mainstains the engine temp 88-90°C for heavier fuel. 
The cooling system of 1C engine maintains the engine temp at 71 to 82°C for petrol engine. 
Magneto are used to supply spark for ignition. 

Use of Tractor is considered economical when it is utilized for 1000 hrs/yr. 

Eicher Tractor is air cooled engine. 

Bore is diameter of engine cylinder. 

1 Yard = 0.914 m 1 atm = 100 Kp = 1000 P. 

Current meter = velocity of stream of river measures directly. 

0.15% carbon steel is most weldabel. 

Tacnometer : to measure revolution 

Calorific value of Petrol = 11,100 Kcal/kg. Biogas = 4500 Kcal/rrt 3 

Quinting : process of applying cement' morter under high pressure through nozzle 
Brick earth is prepared by mechnical devices is called as pug mill. 

Horizontal suction of M.B. Plough is 5 mm, Vertical suction 3-5 mm. 

Calorific value of High speed disel is 10550 Kcal / kg. 




POST HARVEST TECHNOLOGY 

in south India in paddy 1R -8 showed 22% field losses plus 2% reduction in milling yield due to 
improper and delayed harvesting. 

The universal moisture meter measures the electrical resistance of mesured amount of grain 
sample and give reading of M.C. on wet basis with in 30 sec (MC = Moisture content). 

The M.C. on wet basis is less than M.C. On dry basis. 

Accuracy of moisture content determination by oven method is high 

Drying : It is removal of moisture to M.C in equilibrium with normal atmospheric air in order to 
preserve its quality and nutritive value for feed and food and its viablity for seeds. 

Dehydration : It is removal of moisture to very low M.C. usually bone dry condition 

Equilibrium M.C.: The M.C. attained by a grain with respect to a set of atmospheric tempera¬ 
ture and relative humidity is called as equilibrium M.C. of a grian. 

Thin layer drying : When the dyring air has to pass through a grain layer of less than 20 cm 
the drying is called thin layered drying. 

Deep Bed drying : When the drying air has to pass through a grain layer of more than 20 cm 
the drying is called deep layer drying. 

Tempering : It is process of storing grain in between drying passes. 

Drying Front: The upper edge of drying zone at interference with the wet zone is called the 
drying front. 

The recommoneded moisture content for harvesting of paddy crop is between 21-23% 

During sundrying about 1 - 2 % grain is lost due to birds, insects and rodent attack 

Chemicals used for drying : Sodium chloride, Calcium propionet, Copper sulphate, Ferrous 
sulphate, Urea etc. 

Osmosis drying : It is the process of water removal by imersion of water containing cellular 
solid in concentrated aqueous solution e.g. 25% aq. solution of NaCI is used for it. 

Methodsof drying : 

a) Sundrying 2) Mechanical drying 3) Chemical drying 4) Osmotic drying. 5) Radiation drying 6) 
Dielectric drying. 


Classification of Mechanical dryers 



Unheated air dryer Heated air dryers 
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Batch dryer 

Continuous flow dryer 

Rotary Tray 

Tunnel 

Spray 

Solar 

i) Flat beddryer 

i) Mixing and non mixing type 

Dryer 

Dryer 

Dryer 

Dryer 

Dryers 


ii) Deep bed ii) Recirculatory batch dryer 
dryer iii) Louisina state university 

dryer (LSU) dryers. 

Tray dryer is used for frutis & vegetables 








* |Use of high temp, during artificial drying causes Thiamin loss in rice. (Vit. B,) 

* An air temp, of 40°C i s recommonded for de ep bed drying., 

* Early harvest followed by mechanical drying gives best recovery. 

* Drying front separates the drying zone from wet zone. 

* Drying in deep bed is limited to drying zone. 

* Drying temperature varies between 60°C - 70°C in LSU dryer. 

* During drying sensible heat in the grain and air are only sources of heat for evaporation of 
moisture. 

* Harvesting of crop at high M.C. prevents grain shattering and shedding losses. 

* Spray dryer are used extensively in food, chemical and pharmaceutical industries. 

* Equilibrium moisture content of grain is determined by static and dynamic method. 

* The differe nce between desorption and adorption curves is known as Hysteresis. 

* The recommond ed ai r flow r ate for LSU dryer is 70 m 3 /minflton of a dry paddy with drying at the 
temperature 60°C to 70X for raw paddy. 

* The yield of oil, deoiled cake, hull and linters from one ton of raw cotton seed are '136kg, 408 kg, 
227kg and 91 kg respectively. 

* Disintegration and pressing are the two steps involved in extraction of oil through expeller. 

* Oil extraction : Is the process of extraction or seperating a liaquid from a liquid - solid system 
with use of solvent. 

* The edible protion of paddy is called rice. 

* The losses due to hullersjn paddy milling are estimated about 5% 

* jClean and good quality paddy can yield 74% rice. 

* Hulling ;4tis4he process of removing husk and bran of the paddy in one operation. 

* Husked rice : Rice kernel without husk are known as Brown rice or husked rice. 

* Total rice : Head rice + broken rice OR Milling yield. 

* Head rice : It refers to milled whole rice of 6/8 and more of actual kernel size 

* Parboiling It is a premilling treatment given to paddy prior to its milling to achieve maximum 
recovery of head rice and to minimize breakage. 

* Gelatinization : The process in which starch swells and fill the voids. 

* Gelatinization Temp : the temp, at which gelatinization takes place is known as 

* The rice breakage is reduced by gelatinization of starch. 

* Rice bran of parboiled rice is superior in quality and contains 25-30% oils. 

* Methods of Parboling 

A) Traditional Method : Single boiling 

B) Modern Method (Indian Method) of Paraboiling. 

1) Central Food Technological Research Institute (CFTR!) Method established at Mysore on 21 
Octomber 1950. 

■c- 

ii) Rice Process Engineering Centre (RPEC) Method. 
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iii) Pressure parboiling method, iv) Sodidm chromate method, 
v) Jadavpur University method. 

* Splitting of Husk is indication of completeion of parboling process. 

* Parboiling of paddy includes Soaking, steaming and drying steps. 

* Parboiled rice takes more time to cook than raw rice. 

* Parboiled rice is more digestable. 

* Weight of Hull is 18-22 % of total weight of paddy grain. 

* Rice milling is the process of removing Husk (hull) and bran from the grain to produce pol¬ 
ished grains. 

* The shell covering of rice grain is known as Husk. 

* Losses at Various stages : i) Threshing yard : 1.68%, ii) Transport 0.15%, iii) Processing 
0.92% iv) Storage : a) Rodunts : 2.50% b) Birds 0.85% c) Insects 2.55% d) Moisture 0.68%. 

Total losses from threshing to storage : 9.35% 

* Safe Moisture content of Food grains : 

1) Wheat: 13%, 2) Paddy : 14%, 3) Maize : 13%, 4) Sorghum 12 %, 5) Soybean : 11%, 

6) Groundnut: 8%. 

' Classification of Grain Storage Structures : 

A) Bulk Storage structues : 

* 1) Traditional storage structures : a) Morai type b) Bukhari type c) Kothar type d) ka'naj (Kangi) 
e) grain bins . i) Mud bin ii) Cylindrical bin ii) Rectangular bin. 

* 2) improved Storage structure : a) Indoor Structures : i) Pusa bin ii) Pacca bin. 

b) Out door sructures : i) Vertical silo chopper bottom ii) Bunker storage (Hemetical storage) 

iii) CAP storage structures. 

3) Bag Storage Structures (Godown): 

Packaging : It is defined as means of ensuring the safe delivary of products to the ultimate 
consumer in sound condition at minimum overall cost 

" Kinds of Packaging Material: 

i) Shipping / Regid type : For transport purpose. 

1) Mesh type bags 2) Wire bound crates 3) Fibre board cartons and paper bags. 

4) Nailed Wooden boxes 5) .Plastic containers 6) Bulk containers 

ii) Consumer or Flexible type : 

1) Bags 2) Plastic film bags 3) Mesh bags 4) Consumer trays 5) Shrink film 
6) Stretch wraps 7) Boxes baskets and cups. 

‘ Most widely used consumer package unit is Bags. 

* Strength and tear resistance of plastic films bags is 1.0 to 1.5 mm film. 

* Most commonly designed consumer tray holds 4-6 apples. Pears or Oranges in a single layer. 

' Refrigeration : It is the process of lowering the temperature of a substance bellow that of its 
surrounding atomosphere. 


* Types of Refrigeration System : 






A) Natural refrigeration system : They are mainly produced by means of ice and ice prod¬ 
ucts. 

B) Mechanical refrigeration system : They are functioning due to working of oil engines and 
electrical motors. They are of two types : 

* i) Vapour compression refrigeration system It is more common in dairies. 

ii) Absorption system of refrigeration It is more common id dairies. This system consists of i) 
evaporation ii) compression iii) condensation iv) pressure reduction. 

* Cold storage : it is Thermocole of preserving perishable commodites in their fresh and whole 
some state for a longer period by controlling temp, and humidity conditions within the storage 
space. 

* A square meter of the mocole can support a direct load of over 10 tonnes. 

* 1) Sack dryers : Best suited for drying small quantity of grain. 

* Ususally 45°C air temp used with 4 m 3 /min air flow rate per bag of 60 kg for fast drying in case 
of paddy. 

a) Batch dryer : Any shape like circular, square, rectangular, hexagonal, most popular for on 
frame drying. 

* This dryer holds and dries small amount of grain in Bulk. 

. b) Flat Bed dryer : Capacity of dryer: 1-2 tonnes, Grains spread 0.6-1.2 m layer. 

* 2) Continuous flow dryer : 

A) Mixing and non mixing type : i) Non mixing type : If the grains flow in straight path the 
dryer is called non mixing type. High airflow rate of 125-250 m 3 /min / ton can be used. Drying 
air temperature of 54°C is used. 

ii) Mixing type : When grains are diverted in the dryer it is called a mixing type dryer. Dryers 
uses the low air flow rates of 50-95 m 3 /min and Temperature 65°C. 

* B) Louisiana state university dryer (LSU): Continuous mixing type, popular if! mdia It con¬ 
sist of 1) Drying chamber (Rectangular bin) 2) Air distribution system 5) Air blowing and heating 
system. 

* 1) Drying chamber shape is square (1.2 x 1.2 sn or 1.5 x 1.5 m or 1.2 x !?;■ -v) hi. - 6-12 m 

* Bottom chamber section : Actually drying, top section : Acts as holding bin the drying chamber 
contains inverted through or V shaped channels are called as inlet ports. Hot sir enter through 
these ports. Outlet ports : drying air goes out. 

* Inlet and Out ports are uniform in size, equal in number and spacing. 

* 2) Air distribution system : Grain flows zig - zag path hot air enters inlet ports from blower end. 
Mixing of hot air and grains occur in this chamber. 

* The capacity of LSU dryers varies from 2-12 tonnes of grains 

* The recommonded air tem. is 60°C and air flow rate is 70 m 3 /min/ton. 

* Grain temperature during drying should not be exceed 40°G. 

* The capacity of morai type storage structure is 3.5 to 18 tonnes and shape is inverted trunkcaled 
cone stores grains like paddy, maize and sorghum. 

* The capacity of storage structures : i) Morai type . 3.5 to 18 tonnes. 


ii) Bukhari type structure : 3.5 to 18 tonnes iii) Kothar type structure : 9.0 to 35 tonnes, iv) 
Cylindrical Bin : 10-40 tonnes v) mud bin : 50 ton vi) Kangi -1-3 ton. 
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* In reactangular bin the wheat requires 1.6 m 3 and Barly requires 1.75 m 3 volume per tonne of grain 

* Capacity of pusa bin 2-4 ton. ii) Pucca bin : 10 ton. 

* Pusa bin has developed by Indian Agricultural research institute, New Delhi at the top opening 
with size 50 x SO cm for loading of grain. 

* CAP storage structure : Cover and plinth, Plinth from bottom, cover from top 

* Stack is built over a space of 8.11 m x 6.1 m with height of 18 bags with storage capacity of ISO 
tonnes, and cover having dimension : 9.4 x 6.4 x 5.5 m with weight 52 kg 

* Bucket elevator are commonly used in seed processing plant. 

* Scalper: used to remove the fouik of trash from seed to facilitate elevating and processing opera¬ 
tion. 

* Debearder : Seed s are rubbe d by mechanic al devic e known as debearder. 

* Scarifier frailer : used for scratching the hard seed coat so moisture can penetrate in seed. 

* Seed Treater: it is equipment, which permits application of small amount of chemical over the 
surface of each seed. 

* Screen : Screen used in conjunction with an air blast will satifactory cleans and sorts most 
granular products., 

* Air screen cleaner uses three cleaning systems a) blowing or aspiration b) scalping c) Grading - 
upper screen acts as scalper. 

* Two types : i) vibrating air screen cleaner ii) Rotary air screen cleaner: 1) single drum rotary 
cleaner 2) double drum cleaner. 

* Disk separator: Separates the material on the basis of difference in length of various constitu¬ 
ents. 

* Disk separator used especially for removing dissimillar materail like wheat, rye, mustard and 

barly from oat. 

* inderdsf -.rpuvuLci-: Separates the material on the basis of relative length of seeds. 

* Specific gravity sopsfstur : Seperates the grain of same size and general shape can often be 

separated bneauas of diffrer in Sp. gravity. 

* Principle : makes the .^operation according to difference in density of the material. 

* Spiral eeperaiur: Seperates the seed by their relative ability to roil. 

* The separation by inclined drapper belt takes place due to difference in shape and surface texture 
of the material. This technique of seperation is used when all other methods fail. 

* Magnetic separator : it performs seperation on the basis of surface texture and stickiness 

properties of the grain. 

* Vaivet roll separator : Seperates the grains on the basis of difference in shape and surface 
textures. 

* Belt Conveyer: it is an endless belt operating between two pulleys with its load supported on 
idlers. 

* Surcharge angle : It is angle of slope of material with horizontal. 

* The surcharge angle 20° shown the surface profile of most material. 

* Surcharge angle of paddy is 20° and other common grains it is 5°-30°. 

* Trough angle of 20° is best suited for paddy and other grains. 
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* Screw conveyor : is also known as auger conveyor. 

* Screw conveyor used to handle finely devided powders damp, sticky heavy viscous material, 
Powdered milk and pea nut batter, 

* Bucket elevator : consists of an endless belt to which small cups are attached 

* Desheliing : The removal of husk (shell - covering of rice grain) is without damage in the rice 
kernal is termed as deshlling. 

* Traditional rice milling Machinary : i) Hand pounding equipments ii) Huliers iii) Under runner 
disc shelters. 

* In India 1 /3 of the total paddy is milted using Hand or foot pounding devices 

* In pounding rice recovery ranges between 60-65% only 

* The most common machine used for paddy hulling in India is Engel berg huller. 

* The capacity of Huller is varies from 250 to 750 kg/hr. 

* Average yield obtainable from huller is about 56% and 62-64% for raw rice and parboiled rice 
respectively. 

* The total and head rice recovery of under ru nner disc shelter are lesser that of obtained by Rubber 

roll shelter. 

* Centrifugal dehusker : Shells the paddy due to impact. It has only one moving part i.e. impeller 
& has high shelling capacity compared to under runner disk shelter. 

* Rubber roil shelter . consists of two rubber rolls rotating in oppostite direction at different speeds. 
The adjustable roll runs about 25% slower than fix one 

* If gap between rolls is properly adjusted, this machine can shells up to 95%. 

* Speed of faster roll: 10-13 m/s while slower roll 8-10 m/s. 

* The ratio between fast and slow rollers may lie between 1: 0.75 and 1:0.80 
4 Difference in linear speed is about 2 m/s. 

* Diameter of roller is in between 220 mm to 260 mm. and length of rolls varies from 1G0~28d mm 

* Whitening of rice : The process by which the bran layer of the brown rice are removed is termed 
as whitening of rice and machine doing this operation is called as Rice Whitene? 

* Types of Whitening IViachines : 1) Vertical abrasive whitening cone. 

2)‘Horizontal abrasive Whitening machine. 

4 in vertical abrasive Whitening cone the average clearance between the cone colling and screen is. 
about 10mm. 

* The peripheral speed of vertical abrasive whitening cone should be about 13m/s, 

* Most commonly used refrigerents are ammonia and Freon - 12. 

* Thermocole with stands the wide extremes of temperature having an operational range from 

190°C to 82°C. 

* Pulse milling : Means removal of outer husk and splitting the grain into two equal halves. 

4 The method of alternate wetting and drying is usded to facilitate dehusking and splitting of 

pulses. 

* Dry milling mehtod is more popular in India and used in commercial mills. 

* Emery rollers are known as Gota Machine are used for dehusking of conditioned pulses. 
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The modern CFTRI process for pulse milling give and average yield of 80% dhal. 

Dry heat treatment for pulses in LSU dryer with 120°C hot air. 

Mechanical oil expression devices : 

i) Hydauiic press ii) Screw press. 

HIGHLIGHTS 

The main purpose of post harvest Technology is to minimize quantitative and qualitative deterio¬ 
ration. 

For safe storage of grain m.c < 13% and for seed M.C. < 8% 

Desicant used in chemical drying is CaCI 2 . 

In radient drying wavelength of electromagnetic radiation lies between 0.76 to 400 micrometer. 
Bin having perforated floor 4.5 m diameter and 3 m in height. 

Drying temperature of air should be 60-80°C 
Drying bin dryer is called deep bed. 

Rice bran from parboiled rice is superior in quality and contains about 25-30% oil. 

Weight of Hull is 18 to 22% of total wt. of paddy 
Bucket elevator: Vertical transfer of seed. 

Most widely used sorting device, is screen. 

Scalper is a machine used for rough or precleaning operation. 

The operation of percleaning is called as scalping. 

In India an average grains loss of 9.33% per annum. 

M.C. is oilseeds should be < 7% at the time of storage. 

Air tightness and aeration are two Technology used for scientific storage structure. 

About 10 kg fumigants is required for 30 m 2 space; 2 kg CS 2 sufficient for 30 rn 2 space. 

In belt conveyor drive should at discharge end of the belt. 

Ribbon screw are used for wet and sticky substances. 

Flat belt conveyor is used for sacked materials. 

In cold storage the storage temp, should be -1°C to 10°C. 

Storage bellow -1°C is called as Freezer storage. 

Direct oxidation from the atomosphere leading to discolouration of cut fruits. 

Generally 1.5°C Temperature and 85% RH used for preservation of all types of flowers. 

1 tonne of refrigeration is required 3000 Kcai/hr. 

Ambient air : It is mixture of dry air and water vapor. 

Plate Heat exhanger is very popular in dairy industry. 

Fat globule in milk 1-15 micron. 

Enthalpy : Total heat content of the drying air is called. 






DRAINAGE ENGINEERING 


* Micro Irrigation : Application of water at low volume and frequent interval under low pressure 
to root zone of plants. 


OR 


* Slow and frequent application of water to the plant root zone under low pressure is called as 

Drip irrigation of Trickle irrigation. 

* Sumch a Blase : Father of drip irrigation : 

* Components of dirp Irrigation. 

1. Filter.: Heart of drip irrigation system, clean suspended impurities in irrigation water pre¬ 
vents blockage of holes and passage of drip nozzles. 

a) Sand filter (Gravel filler) : effective against inorganic suspended solids, biological 
sustances and organic material essential for open reservoir where algae growth takes place. It 
consist small basalt gravel or sand : 1-2 mm diameter. 


* Filter cleaned by reversing direction of flow i.e. Back Washing. 


* When pressure difference is more than 0.5-1.0 kg/cm 2 (5 -10 m) Then filter must be clean. 


b) Screen filter: diameter of inlet and outlet ranges from 3/4 to 4 inches. 

* The most common mesh selected for drip irrigation is 100 - 200 mesh (0,15 - 0.08 mm of 
diameter). 

* Net filter area is 1/3 of total filter surface area. 


* Head loss across the filter should not > 3 m. 


* Filter clean by flushing the screen with a stream water. 

* c) Disc filter: The water passes through the filter from the outside to the inside. 

* Larger outer surface operates as screen filter and collect the large particles. 

* The groove inside the disc allows to adhesion of fine particles mainly organic matter. 

* Disc filter have better cleaning capacity than screen filter. 

* 2) Mainline : Convey water from filtration system to submains. 

* Made up of rigid PVC pipe. 

* Pj gced bellow the around i.e. 60 - 90 cm (2-3 ft). 

* The velocity of flow in mains should not be greater than 1.5 m/s. and frictional head loss should 
be less than 5m/1000 m running length of pipeline. 

* 3) Submains : Convey water from main to Laterals. Burried in ground below 2-2.5 ft. made up 
of rigid PVC. Diameter of submain usually smaller than main lines. 

* 4) Laterals : Small diameter flexible pipe of tubing made up of low density polyethelene. (LDP) 
Linear Low density polyethelene (LLDPE) and 12 mm, 16 mm, 20 mm in size. 

* Colour: Black to avoid algal growth & effect of U.V. radiaton. 

* Maximum Pressure : 2.5-4 kg/cm 2 . 

* Pressure variation between two extreme points of lateral should not > 15-20 % and discharge 









jvariation should not be more th an 10%. 

* 5) Emmitters or Dripper : Discharge of water from laterals •: 
plastic such as polyethelene, polypropylene. 

* Discharge rate 1-15 lit/hf. 

* Online emitters on the laterals, Inline emitters : emitters are ;. v 

* 6) Control valve (Ball valve): Control the flow through -'err 

* 7) Flush valve : Provided at end of each submains to <Vb 

* 8) [Air release cum vaecum breaker valve : provided id hit; 
intrapped air during start of system and to break vaccume : •: 

* 9) Not return valve : prevent damage of pump from flow cr 

* 10) Pressure guage ; Indicate operating pressure. 

* 11) Gromate and Take off :• used to connect laterals to sui; 

* 12) End caps (End setts) : used to close the lateral ends 

* 13) Fertilizing system : 

* Emitters : It is device for reducing the line water pressure to 
(water at low controlled discharge ( 2-4 lit / hr.) 

* Operation pressure : i) Low: 2-5 mm. High : 8-1S mm. 

* Discharge : i) Low : < 4 lit/hr. ii) Medium : 4-10 Ft / hr, o, i 

* In Black alkaline pipe with 1 mm hole and socket emtHei ■ 
same as through orifice, emission uniformly obtain is 

* Microtube 1 mm dia. (Emitters) are also most effective 

* Leaky Pipe / Porus pipe is contineous line source am* 

Water upto 50-70%. 

* Suction Head: ttisverticai distance between water A, 

* Delivary Head ; It is vertical distance between the cec - 

* Operating pressure is approximately 1 kg/cm 1 ax In.-.- ;=• . 

* H.P. requirement for drip = (Maximum flow (Ips) x Yotm; 
ciency x 76) 

* Efficiency of Monoblock pump = 75, Efficiency of mnu;*- 

* Sprinklar irrigation : It is an overhead irrigation which sr-»>• 
under pressure over the soii and crop. 

* It is not suitable on very fine textured soii where infiltration ; ai 

* Components : 1) Pumping set 2) Main line steel / PVO pipe 
Aluminium pipes with quick couplers are used for most or m 
5,6,12 m 4) Sprinklar head 5) Desilting basin. 6) Booster pu-. 
as source of irrigation 8) Take off valve 9) Flow of control wv 

* Types of sprinkiar irrigation system : 

A) (On the basis of Arrangement of spraying of water. 


i) Rotating Head System ii) (Perforated 

* B) Based on Portability 











i) Portable System ii) Semiportable : Location of water source and pump are fixed. 

iii) Semi permanent only laterals portable. 

iv) Solid set system : Laterals over season used for crop requiring short and frequent irriga¬ 
tion. 

e 

v) Permanent system : Costly and suitable for automation system. 

Drainage : It is removal of excess water from the surface or bellow surface of farm land so as 
Jto create favourable soil condition for plant growth 

Agril Drainage 


Subsurface Drainage 

Tiles (Horizontal drainage)Sp. Method (vertical) Flat land 


Surface Drainage 


i) Harring bone (Main & 
submain narrow) 


ZL 

Slopy land. 

i) Mole drains i) Parallel field drain i) Ground 

bunding 

ii) Parallel open drain ii) Bench Terrace 

iii) Bedding system iii) Nicholson 

iv) Random system Terracing, 


ii) Sump Well 

ii) Gridiron 

iii) Inceptor (Hilly area) 

iv) Random (Scattered Wet 
area in field) 

The construction of drains started at outlet and progresses up stream 

Drainage porosity : Volume of water that can be drained from unit available volume of soil. 
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Operating pressure of drip irrigation system is > 1 kg/cm 2 . 

Filter is heart of drip irrigation system. 

The percent pressure of micro sprinklar is more than 1.5 kg /cm 2 . 

The sprinklar irrigation is not suitable in very fine textured soil where infiltration rates are < 4mm/ 

hr. 

Renold No. for i) Turbulent flow is 2000 to 100000 ii) Laminar Flow < 2000. 

Acid Treatment is used to control salt deposition into system. 

Chlorine Treatment :To control Algae growth into system. (Concentration 500 ppm) 

Permeability or hydraulic conductivity is the quality of soil that enables to transmit air and water. 

The need of drainage arises for soil having water table depth within 1.5 m. 

Drainage coefficient : is the depth of water removed in a period of 24 hrs. 

The ratio of area of cross - section to wetted perimeter of drainage channel is known as hy¬ 
draulic radius 

Sandy soil have Low CEC. 

Loam soil is considered as most favourable for plant growth. 
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Platty structure of soil have infiltration rate less than granular structure. 

Drip laterals are laid along the siope 

Droplet of sprinklar irrigation system decreases with increasing of pressure 
Drainage porosity is difference between saturated capacity and field capacity. 

Single auger hole method of Hydraulic conductivity measurement is developed by 

Hoogho udts. 

Discha rge of sprinklar irr igation nozzle is computed from formula derived by T oricelii. 
Land levelling not essential for sprinklar irrigation. 

Pop up sprinklar : for lawns and Gaint sprinklar : Close growing planting e.g. S'cane. 








Ocnir-'-'trtJ ' if is an electronic machine which can perform arithmatic and logical opertions on 
data or information feed with the help of programme or software. 

The earliest device that qualifies as a digital computer is the abacus also known as soroban. 
The first Mechanical adding M/c was invented by Blaise Pascal in 1642. 

Sarciv Got fried Wilhelm von Leibniz of Germany invented first calculator for multiplication. 
Herman Hollerith : Concept of punch card which extensively used as input in modern digital 

COiTViObr—i' 

Chsriics Babbage : Father of Modem digital computers. 

Mark l Computer • First fully automatic calculating machine designed by Howard A. 

Aiken or Howard university in collaboration of IBM 

ENiAC : The electronic Numberica! Integrator and Calculator first of all electronic computer 
jdesigned by team of Prof, -J, Prosper Eckert and John Mauchly required space 20 x 40 sq.ft. 

EOUAC : Electronic Descrete Variable Automatic computer. Was design on store programme 
basis by Dr- John Von Neumann. 


EDS AC : Electronic Delay Storage Automatic Calculator by Prof. Maurice Wilkes at Cam- 


UNiVW 



Universal Automatic Computer first digital Computer. 

•business use of UNlVAC -1 computer was by General electornic corportion in 1954 

uLh computers are referred at first generation computers. 

iivoiu’r.o:. I'.i electronics took place with the invention of Transistors by Barefoot* 




i with Transistors being a brain of the cornpoev 
il hiteyratod circuits (1C) were called third 
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The ;cu- fl :\ qc '.vmiior, compute;'. which is have now iias LSI chips as its brain. 

SS-. Smril Scale integration: iGo contained oniyaboiit 10 to 20 component. 

SSSi' Median; scale integration: tCs contain up to ICO component called as 
LSI: Large scale integration : ICs containing over 30000 components. 

VLSI: Very large scale integration : chips contains more than one million components 

A powerful computer is capable of performing about 3-4 million simple arithmatic operation per 

second. 

The i.Cb of computer is zero, it posses no intelligence of its own. 

Hardware : The physical components of the computer such as electronics, mechanical and 
Magnetic (Visible with open eye) are called as hardware. 

-Software : A set of compuer programmes, procedures and associated documentation related 
to effective operation of compuer system. 

Firmware : A sequence of instructions (S/W) that is substituted for hardware and stored in 
ROM is cali€:d ss firmware. 
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* Basic Organization of Computer: 

1) inputting : Process of entering data and instructions into computer system. 

2) Storing : Saving of data and isntructions so that they are available -'or initial or for additional 
processing as and when required. 

3) Processing : peforming arithmatic or logical operation on data in cede; to convert them into 
useful information. 

4) Outputting : process of producing useful information or results for user suer printed 
reports or visual display. 

5) Controlling : Directing manner and sequence in which aii above operation are performed. 
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Programme data - Input unit — 


r~ Control unit -? -- 


• Storage unit —. Output unit 
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kssuk 


, 1 . : 


g 

G 

G- 

G 

G 

G 

C ) 
C j 

I 

G s 

C.V 

g 

G 


( 


G 


Types of computer (Classification ) : 

1) Palmtop : accepts hand written input such as electric pen. 

A version of microsoft operating system called windows CE available for p< 

2) Laptop PC’S : Also known as Notebook computer are portable compu 
Laptops are run normally on Windows - OS. (Operating system). 

3) Personal Computers (PCs or Micro computers): Most no pi;;:- P< 

chines. . 


W 


They have Intel 8038 Micro processors as their CPU. 

IBM PCs mostly use MS - DOS or MS Windows, Windows NT, Oi Uw/■ •. 

PCs made by other company Apple the PCs known as Apple Macintosh 

IBM PCs are today most popular computers with millions of them in use <«.:■■ out me -Oi 

4) Work stations (mini computers) : More Powerful providing processors, s*:-: -d fit- r. : V.; 
times that of PCs Normally they have main memory around 32 to 64 sy$B and- msb of ‘ to 5 

G.B. 

The std. operating system is UNIX and its derivative AIX (iBM). 

Most work stations have build in hardware to connect to a Local area Nefwori- (LAN) 

5) Main Frame Computers : They are used in organization such as Bank anti msprancc 
companies which process large no of transaction online. 

These types of computes are.also called as main frames. 

Manufacture of mainframes are IBM and Hitachi. 

6) Super computer : Fastest computers, used in weather prediction, designing supersonic 
(aircrafts, design of drugs and modelling complex molecules. 
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In India Param is a super computer developed by C -DAC and recently it has developed Param 
Padma as a super computer. 

input Output Devices : 

1) Punch hole devices : Oldest and cheapest, I/O devices. Data recorded on these devices 
in the form of punched holes using some standard code. 

A) Punched cards : Two types of Card used i) 80 Coloumn card : 19.3 cm long, 9.5 cm wide 
and 0.018 cm thick. 80 vertical coloumns and 12 rows nurbered (0-12 except 10) form to p to 
bottom. 

Maximum 80 characters can be represented on a single card, 
ii) 96 coloumn cards : 1/3 size of 80 coloumn cards. 

Card punch machine : It is used to transcribe data into cards. It punches sets of holes in 
cards after that is varified for correctness, the Machine called as varifier. 

Card reader: It reads information punched into a card. 

2) Punched paper Tape : Perforated paper tape is also a very old media used as I/O device. 

3) Magnetic Media devices : Magnetic disks, disketts and tapes can be record data. e.g. 
magnetic tape, Tape cassetts, and cartridges, Magnetic disk, Flopy disk, winchester disk, 
magnetic drum, magnetic bubble, optical disk etc. are I/O devices. 

4) Printer: they are primary output devices used to prepare permanent documents in human 
readable form, 

Classification of Printers . 

i) Impact printers : use famiiiiar a type writter approach hammering a type face against a 
paper and linked ribbon. 

ii) Non impact, printers : do not hit or impact a ribon to print they use thermal electrostatic, 
chemical and inkjet technology. 

Charcter Printers : Prints only one character at a time. 

a) Letter quality printer: it use print wheel front known as daisy wheel printer It is Impact 
Printers. Speed of printers rouges from 10-50 charcters / sec. 

b) Dot matrix Printer : Prints each characters as pattern of dots, used in microcomputers 
Speed of dot matrix printer is ranges from 40-250 characters/ sec. 

c) Inkjet Printers : Non impact printer' print charades by spraying small drops of ink on to 
paper. 

B) Line Printer: Fast printer halving speed 300 to 2500 lines / min. 

Drum printer and chain printer are two most commonly used line printers. 

C) Page Printer: Speed over 20000 lines I min. (250-300 pages with in 5 min. 

5) Video Display Terminal / unit (VDT A/DU): Most popullar I/O device of todays. 

It use Cathode Ray Tube (CR T). 

Access time : It is time required to locate and retrive stored data form the storage limit. 

Storage capacity : it is amount of data that can be stored in storage unit. 

As compaired to secondary storage unit, the primary storage units have faster access time, 
small storage capacity and high cost per bit of storage. 





RAW! : Random Acess Memory also reffered as Read / Write memory. 

Random access memory is also called as Volatile memory. It is temporary stored. 

ROM : Read Only Memory : Information is permanently stored. It is also called as field stores / 
Permanent stores or dead stores. 

ROM are mainly used by computer manufactures for storing micro programmes which can not 
be modified by users. 

PROW! : Programmable read only memory. It is also Non Volatile Storage. 

It is possible for user to customize a system by converting his own programs to microprograms 
and storing them in PROM chip. 

d) EPROM : Erasable programmable read only memory. It can be reprogrammed to store new 
information using a special prom, programmer facility. 

e) Cache Memory : A special very high speed memory is sometimes used to increase the 
speed of processing by making current programmes and data available to CPU at a rapid rate 
as the CPU speeds are quite high compaired to access time of main memory. 

MAR : Memory access register. 

MBR : Memory Buffer register. 

Secondary storage devices : 

a) Magnetic Disk (Hard Disk) : Are smooth metai plates coated on both sides with a thin film 
of magnetic material. 

b) Floppy disc : It has 192 tracks, 9 sectors per track and 512 bytes on one side of the disk in 
3.5 inch diameter. 

The gross capacity of both side is 1.75 MB and the net capacity of 1.2 MB - 5 1/4, For 3.5 inch 
Net capacity = 1.44 MB. 

c) Quarter Inch Cartridge tape : it stores around 500 MB. 

Binary coding system : it is exactly like decimal style except that the base is 2 instead of 10. 
Binary digit is often referred as Bit means either O or 1. 

a) Octal number system : In this system the base is B 

b) Hexadecimal system : In hexadecimal system we use the base is 16. 

ASCII Code : American standard code for information interchange, Two types ASCI - 7 & 8. 

1) Machine language : The binary coded instructions which the computer can under stand is 
known as machine code and sequence in which they are written is called machine language. 

2) Assembly language : The language which substitute letters and symbols for numbers in 
the machine language programme is called assembly language. 

Low level language : Machine and Assembly language. 

3) High level language : In this language it enables the programme to write programme 
using certain english words and conventional numerical symbol there for making it easy to him 
to write programs. It is also called as Problem oriented langauge. 

4) Compiler : Is transtlating programme that translates instructions in high legvel language 
into machine laguage. 

5) Inter preter : It is another type fo translator which translets high level languages into ma¬ 
chine code 





FORTRAN, COBAL, PASCAL, C, C++ etc. 
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-■/stem, compiler, device driver, Dos Windows, Linux, Unix, 
i.: High level language, 

A processor: MS WORD, Word perfect, Lyrix. 

• : Pius, DBase - II!, Lotus, Fox Base, MS - E^cell. 

A:ern are DOS, WINDWOS, UNIX, LINUX^ 

c to initialize computer system to/nake system workable is 

* 1987 . 

i uses whole screen similar to surface and desk 
'X the screen that represents objects, documents, applications 

\ / 

•if ot triisPbottcrp-of the desktop is a task bar. 

lion of inftawhation on pedicular items and storage of such 
file in/coKjputer memory is called database. 

.imn called a^cei!. 

system : Whentwo or more database files with informa- 
/■ each other and Vjch type of database is called. 

is used to create documents, reports, letters, etc. it is 

'-Aments are small dote called as pixels. 

pic*ages are 1W,$. Povsrar point and core! presents- 

ni;tr.b6f of networks are connetsded to each other. 
k; device. it encodes the data whihe sending and de- 

non interactive communication for text, data, images or 

neciiad together in small area or building it is called as local 

•••; n sorted computers is more then it is called as wide\rea 

l ie detabaoe that spans the globe. 

letc record from database file 
used to arrange database sequence (order). 

■eate database file. 

■ cambering are the features of computer. 
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1 KB = 1024 bytes (10°), 1MB = 1024 KB, 1 GB = 1024 MB. 

To open data base file ‘use’ command is used. 

* Storage capacity of 3 1/2 " floppy is 1.44 MB. 

* MS Excel is used for world processing. 

* In Excel having number of coioumns : 256 

* ‘List’ command used to display all records of data base file. 

* 'Quit' is the command used to exit from Dbase 

* Touch screen is one of the Input Device. 

* Windows is system type of software. 

* Track is devided into pie type segments called sector. 

HIGHLIGHTS 

* Computer Latin Word to Compute means to Calculate to counts or to estimate. 

* CPU (Central Processing Unit) is the heart of computers system that performs users in¬ 
structions. . 

* The control section or control unit (CU) acts as Central Nervous Sysem of the CPU 

* Recently microsoft launch a new version of operating system in 2008 is Windows - Vista. 



pCLLdOZ Seppak (JopjdfLM'&UQ 

Pl'&C- gtjjjf) 










. * Microbiology : It is a science which deals with the study of microorganisms and their activi¬ 
ties. 

* Bacteriology : Dealing with the study of bacteria. 

* Protozoology : Dealing with study of protozoas. 

* Mycology : Dealing with the study of Fungi. 

* Virology : Dealing with the sutdy of Virus. 

* Phycology : Dealing with the study of algae. 

* Saccharomyces c ervisiae m icrobes used for fermentation of fruits and grains for production of 
alcohol i.e. Baker's yeast. 

* .Microbes used in preparation of food suppliments and bread in bekary industry is Candida 

millery. 

* Eremotbacium ashbyi is employed for commercial production of viatmins. 

* Scientist Contribution : 

'* Anton van leeuwenhoek (1973): Developed microscope which magnify object 200-300 
times. Took Drawing of bacteria, Fungi, Protozoa 

* Aristotle (314 -322 BC): Concept of spontaneous generation of microbes. 

* John Needhum (1713 - 1781): Suggested that bacteria orginated from meat. Air essential for 
growth. 

* Spsilazani (1729-1781) suggested that bacteria did not grow on boildeb broth. 

* Fracastora of verona (1483-1553) Proposed that the disease were caused by invisible organ¬ 
ism and transmitted from person to person. 

* Louis pasture : Demonstrated that protozoal parasite is responsible for silkworm disease and 
microbial cause fermentation of fruits and grain produce alcohol. 

* Robert Koch : discovered typical rod shaped bacteria Bacilli in the bloods of cattles died by 
anthrax. 

* Kochs Postulate : i) specific organism-is associated with specific disease. 

ii) The organism could be isolated from diseased tissue and grown in pure culture. 

iii) Pure culture organism should produce disease in suceptible animals after inoculation of pure 
culture. 

iv) from experiment infected animals one should resolate or recover the same kind of organism 
which one had used for pure culture inoculation of the healthy animals 

* Joseph Lister : Developes pure culture of milk bacterium Bacillus lactis. 

* Koch Petri and Brasfeld : recognised as pioneers in development of pure culture tech¬ 
niques. 

* Edward Jenner (1798) : Developes vaccines of cowpox virus to immunize peoples agaisnt 
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small pox. 

* Helriegel and Wilfarth (1888): Show symbiotic relationship between Bacteria and legume 
plant. 

* Beijerinck (1901): decribed Azotobacter and its utility for promoting soil fertility. 

* Anton de Barry : (1961-67): Phytophthora infestans C.O. of late blight of potato 

* Millardet (1878) : Introducec Bordeux Mixture to control disease Downy Mildew in Grape. 

* Burill (1978): reported Bacteria as causal agent of Fire Blight of pear. 

* Beijerinck used the term contagium vivum fluidium for Filterable infective fluid for which he 
coin the term virus. 

* Stanley (1935): Crystalized the tobacco mosic virus (TMV) 

* Bawden & Pierree (1938) Proved the nucieoproteineous nature of virus. 

* Doi et al. (1967) shows the mycoplasmal nature of yellow diseases of plants. 


Sr. 

Prokaryota (Lower Protesta) 

Sr. 

Eukaryotes (Higher Protests) j 

i) 

Nucleus premitive, lacking membrane 

1. 

Nucleus with well defined membrane j 

ii) 

Nuclear division simpler than mitosis 

2. 

Exhibit typical mitotic division. j 

iii) 

Gene organization not well developed 

3. 

Well defined on Chromosomes. 

iv) 

e.g. Bacteria, Blue green algae 

4. 

e.g. Protozoa, Fungi and Algae except j 
BGA. ; 


* R.H. Whittakar (1969) Proposed five kingdom system viz i) Kingdom . Manera (Bacteria and: 
Cynobacteria) ii) Kingdom protista (Micro algae & Protozoa) iii) Kingdom : Mycelae (Fungi e g. 
moulds) iv) Kingdom Piantae : (Multicelluar green plants and higher algae) v) Kingdom ~ 
Animalia (Multicelluar animals) 

* Mould size : 2-10 micro meter. 

* Single filamentus thread of fungi body is called as Hypha (Plural: hyphae) 

* Group of Hyphae is called as mycellium. 

* True bacteria can not filtered through bacteria proof filter. 

* Actionomycetes : These are gram Positive bacteria, special feature is formation of branched 
filaments e.g. Streptomyces spp, 

* Filterable entities : Micro organism .which are filtrable through bacteria proof filters are called 
as filterable entities. Two types : Mycoplasma and virus. 

* Mycoplasma are insensitive to penecillin but sensitive to oxytetracvcline. 

* Viruses : These are filterable nucleoprotienous, self replicating molecules obligatly parasitic in 
the living cells of plants or animals. 

* The size of viruses ranges from 0.1 to 0.9 mili micrometer. 

* Plant viruses : rod shaped or polyhydral in shape, 

* The helical acid is called as nucleoid in virus. 

* The protein coat on virus called ad capsid. 

* The capsid contains protein subunits which are called as capsomeres. 
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jA virus particles more properly called as vh'ons. 

A viruses without protein coat is called as viroids. 

Protozoa : They are single celled animate. Size varies from 2-10 micro meter. 

Protozoa make movements by Ci'Ia, Flagella or Pseudopodia. 

Species Amoeba, paramesium and verUcella. 

Nematodes : Class Nemabda. 

Plant Nematodes can pot cultivated artificial invitro. 

Nematodes are cylindrical, elongated, rnulticelluar worms which are unsegmented 
Size of Nematodes ranges from 100 micro meter to 1000 micrometer. 

Shapes of Bacteria 

A) Ellipsoidal or spherical : These are called as Cocci (Single : Coccus) 

B) Cylindrical or rod shaped . These are called as Bacilli (Single .Bacillus) 

C) Spiral or helical. These are called as spirilla (Single : spirillum) 

Arrangement found m Cocci. . 

i) Dipiococci : Bacterria device in one plane and occurs in pairs. 

ii) Streptococci : Bacteria rfevide in one plane and remain in one chain. 

iii) Tetra cocci : .Bacteria devids into Horizontal and vertical plane and form the group of four 
cells called Tetrad. 

iv) Staphylococci . 1.5 Gp.ici dc5 vide in three planes, irregular., occur in bunches 

v) Sarcinae : Devicte In three plane nut occur in regular form cuboidal group. 

Arrangement found in bacilli' rod shaped bacteria, occur in singly as unattached colls no 

characterises grouping ore riornineni. 

i) DiplobacUit; An-:?i .>or.i a 5 ,.reoiiii in pairs. 

ii) StreptobaditI: Anangeteern or Bacilli in chains. 

iii) Pallisade : in pAAsuue ; v ue like match sticks 


This arrangement cow, mo in tfiphtitei'ial bacilli. 

Arrangement found in aphtha : predominantly unattached, differ in frequency 

all length. 


and ove 


i) Short, tightly coiled rods. 

Ii) Short, incomplete spirals called as comma or vibrios 
iii) Long twisted curved 

The common size of most of Bacilli ranges from 0.5-1.0 micro meter x 2.0 - 5.0 micrometer, 
exceptionally length of Bacilli may be exceeds 100 micrometer. 


In spherical bacteia, The staphylococci and streptococci have diammeter ranging from 0.7 - 
1.25 micrometer. 


The size of small coccioidal mycoplasma ranges from 0.1 to 0.3 micrometer in diameter. 
Flagella : These are hair like appendages originate from granular structure in the cytoplasm. 
All Bacteria do not posses flagellum or fiageilae. 





Chemically fiageium is made up of protein sub units named as flageiiin. 

Bacteria! movement in response to physical or chemical agent is called tactic or Taxis. 
Bacterial movement in response to chemical agent is ca'ied as chemotaxls. 

Bacterial movement in response to light is called as photo taxis. 

Pills (Fimbrsaa): These are smaller, shorter, Humerus hair like structures as compared to 
fiagella. it is helpful in adherence to host. 

Capsule : In some bacteria! species covering or envelope of siime layer is formed which is 
called as capsule. 

Chemciaily slime layer is made up of polysaccharides namely : dexiron, dextrin, Leavan and 
cellulose. It serves as stored food to bacteria! ceil. 

Capsule forming specieds : Bacillus anthracis, Klebsiella pneumoniae. 

Bacterial ceil wait: rigid and give definate shape to bacterial ceil, essential for growth and 
division. Thickness of cel! wall: 10-25 nrn. and it. constitute 10-40% dry wt of bacterial cell. 

Peptldogsycon a polymer present in cell wa-i determines the shape and offers the rigidity to cel; 
wall OR It is regidity giving principle of cell wall (Pepisdogiyeon) 

Peptidoglycon is a polymer of i)"DPA.: Diamino pimeiic add b) muramic acid, c) Terchoic acid. 

On the Basis of Srueture and chemical composition of cell wall, Bacteria devided to : 

A) Gram Positive Bacteria : Ceil wall of such bacteria contain an insoluble Polymer cslied 
peptidoclycan e.g. Bacillus subtillis, Lactobcici/us buigurfcus. 

8) Grsi.Vs Moycitve Bacteria : in addition to peptidogiycan such bacteria also have 
Hpopolyasscharsdes in their cel! wall which is endotoxin and determines antigenicity, 
toxigenocity and sensitivity to bacteriophage e.g Escherichia coil, Rhizobium. 

Protoplasmic membrane: The'fragile cytoplasmic i 
i.xotoplasfnic or Plasma membrane. 73 nm in ; hi-;kn 
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tailed as cytoplasm. 


Assxuas reproduction : 

■-) Binary fission : Contraction developed s.\ the middle position, of cel! and transverse septa 
or ceil wail are laid which result in formation of two daughter ceils with one doughter nucleus in 
each 

h) Budding-: An out growth or Bud is formed on the stalk of parent ceil, in formalation of bud 
nucleus under goes mitotic division and resulting daughter nucleus is transfered in the bud e.g. 
Budding occurs in hypomicrobium sp. 

c) Spore Formation : In some bacteria reproductive spores are formed inside the vegetative 
cell. It is more common in filamentous spirilla like Streptcrnycess sp. 

B) Sexual reproduction Methods. 

a) Conjugation : in conjugation transfer of generic material takes place through actual con¬ 
tact. 

:) Male cell: Gamete contain small circular piece of DMA called as sex or F Factor. F factor 






carring ceils are called as F+ cell. Which are,doners in mating. 

ii) Female cells : are labelled as F- cells and are devoid of F+ factor and are receipient in the 
mating. 

* Episome : It is a piece of DNA 1/100’ n times in size of bacterial chromosome and it attached to 
ceil membrane. F factor is an episome which is sjcecial type of plasmids. 

* If cell has an integral F Factor then it is called as High Frequency Recombination or HFF< 
strain. 

b) Transduction : In this method DNA is injected into the bacterium where it replicates rapidly. 
OR It is defined as Bacterial transduction as the transfer of bactria! DNA by a bacteriophage, 
serving as vector of portion of bacterial DNA from one bacterium to another. 

* Two Types : i) Generalized ii) Spcialized Transduction. 

* C) Trnasformation : It is a mechanism by which intercelluar transfer of genetic substance 
(DNA) occur in bacteria. 

* Bacterial growth : It is defined as increase in cell number in a given unit time 

* 1. Lag Phase : After inoculation indivisua! cell increase their size, Physiologically become 
active and synthesis protoplasm. 

* 2. Logarithmic OR Exponential Phase : Bacterial multiply at constant rate and Logarithmic 
number of cells plotted against time. 

* 3. Stationary Phase : Population remains constant due to stoppage of nutrients or division, 
balancing the death rate. 

* 4. Declined or death Phase : Ceil death higher than its multiplication 

* On the Basis of Temp. Bacteria devided in to 3 Groups : 

* i) Psychrophiles : Bacteria can grow at tower temp, bellow 20°C 

* 1) Strict psychrophiles : Temp, range for growth of these bacteria 0°C or lower to 20°C, 

Optimum 15°C. . • ■ 

* 2. Psycrotroph or Facltative psychrophile : Optimum Temperature range : 20-30°C e.g. 
Pseudomonas fluroscens. 

ii) Mesophiles : Grow in temp range of 25-40°C, Optimum temp. = 37° (eg. Corynebacte- 
riurn diphtheriae). 

iii) Thermophiles : Grow in the temperature range of 40°-79°C, Optimum Temperature 70- 
72°C e.g Thermus aquaticus. 

* Most of Bacteria can be grown in the pH range of 5-9 and Optimum pH range 6.5-7.5. 

* Phosphate buffer having a combination of H 2 P0 4 ‘ and H 2 P0 4 ~ used in most of the bacteriologi¬ 
cal media. 

* Sterilization : It is process of destroying all form of microbial life present in or on the material. 

* A) Physical agents : 

* 1) Heat: i) Dry heat : a) Direct dry heat e.g. Flame, temperature 200°C for metals, 
b) Indirect dry heat, e.g. hot air. Temp 180°C for 1-1.5 hr. 

ii) Moist heat : a) Steam with pressure e.g. Autoclave : 15&30 lbs pressure and 121.6 & 134.4 
°C temperature. 

b) Steam without pressure e.g. Arnolds steam sterillizer : Useful in heat sensitively media. 
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* 2) Radiation : a) U.V. radiation : Germicidal lamps in inoculation chamber b) Cathode Rays : 
e.g. sterilization of surgical supplies, drugs after wrapping. 

* B) Chemical agents : 1) Inorganic e.g. KMN0 4 , Iodine, HgCI 2 : 0.1% 

* 2) Organic : e.g. Phenol (2.4%), Fomaldehyde (37%), ethyl alcohol (50-70%) or Fumigation with 
ethylene oxide 

* C) Filteration : 1) Liquid : Porcellin or gas filters e.g. Berkfeld, Chamberland 
2) Gases : Cotton lint Filters e.g. Cotton Plugging. 

* Disinfectant : Chemicals used for sterilization is called as disinfectant. 

* Disinfection : It is process in which the sterilization is carried out by using the chemicals 
(disinfectants) is called as diinfection. 

* Chemotrophs : Bacteria derive their energy from chemical compunds. 

i) Chemolithotrphs : energy deriving from inorganic source. 

ii) Chemoorganotrophs : energy deriving from organic source. 

* Photothrophs : Bacteria use radient energy or light energy for their energy requiremnt. 

* Lithotrophs : Bacteria use inorganic compund as electon doner. 

* Organotrophs : Bacteria use inroganic compund as electron doner. 

* Autotrophs : Those organism which utilize C0 2 as lone source of carbon is called as autotro¬ 
phs. 

* Heterotrophs : Those microbes which require organic compunds as source of carbon 

* Aerobic bacteria : Bacteria required 0 2 for growth and grow in atm. 0 2 . 

* Anaerobic bacteria : Bacteria do not required 0 2 to derive energy and growth. 

* Facultative anaerobic bacteria : They can not require oxygen for growth. Howerver may use 
it for energy production if it is available. 

* Microaerophilic bacteria : They need low level of 0 2 for growth and can not tolerate atmo¬ 
spheric level of Oxygen. 

* Enzymes : It is defined as organic catalysts which accelerate the velocity of the chemical 
reactions without themselves being altered. 

* History of Enzymes . 

* Paven and Persoz (1833): Demonstrated presence of catalyst in germinating seeds which 
converts starch into sugar. 

* Louis Pasture (1822-1895) i) Microbial nature of Fermentaion. 

ii) Quality of Fermented products depends upon the kind of organism involved. 

* Kuhne (1879): Coin the term enzyme from greek meaning in yeasts. 

* Buchner (1897) Enzyme can catalyse Fermentation even in cell free media. 

* J. Northrop (1930) Show proteinous nature of enzymes. 

* J.B. Summer (1947): Isolated the enzyme urease in catalytic form Father of Modem Enzy - 
moiogy (Nobel -1947) 

* Apoenzyme : Protein portion of enzyme is called as Apoenzyme. 

* Co - enzyme : Non proteinous organic portion which combines with apoenzyme is called as 
co-enzyme. 





* Apoenzyme + Co-enzyme = Holoenzyme ( Conjugate enzyme ) 

* Metal ion acting as co - enzyme is also called as activator. 

* Co - enzyme is also called as second substrate or cosubstrate. 

* Molecular weight of enzymes ranges from 10000 to 1 million. 

* Enzymes are colloidal in nature and mostly acts as surface catalyst. 

* Apoenzyme can not be dialyzed while Co-enzyme can be dialyzed (Pass throgh semiperme- 
able membrane) 

* Endoenzymes : These enzymes function inside the cell, helps in biosynthesis of molecular 
material. 

* Exoenzymes : These are produce inside the cell but they function outside the cell. 

* The enzymes which have identical catalytic properties but differ in structural forms are called 
as isozymes or isoenzymes. 

* In bacteria Electron transfer chain are found in cytoplasmic membrane and in eukaryotes it is 
located in mitochondrial or chloroplast membrane. 

* Water accounts ot 70-80% of fresh cell Weight of Bacterial cell. 

* Classification of Fermentation : 

* i) Homofermentive :Bacterial species producing only lactic acid (95%) in their fermentation 
is called as homofermerntative e.g. streptococcus lactis. Lactobacillus bulgericus. 

* ii) Heterofermentative : Bacterial species produce other compunds in addition to Lactic acid 
therefore such species called as Heterofermentatie e.g. Escerichia coil. 

* 1) Lactic acid Bacteria : e.g Streptococcus lactis, Lactobacillus : Lactic acid + A.A., F.A. 

* 2) Propionic acid bacteria : e.g. Propionibacterium : Propionic acid + Acetic acid + C02 

* 3) Coli -aerogens - Typhoid bacteria : e.g. salmonella, Esherichia. 

* 4) Acetone, Butyl alcohol bacteria . e.g. Bacillus Clostridium : Acetone + Butyl alcohol 

* 5) Acetic acid Bacteria : e.g. Acetobactor: Acetic acid + Gluconic acid + Kojic acid. 


Sr. 

Product 

Microorganims 

1 . 

Ethyl alcohol 

i) Saccharomyces cerevisiae ii) Kluyveromyces fragillis. 

2. 

Lactic acid 

i) Lactobacillus bulgericus , ii) Lactobacillus delbrueckii , 
iii) Rhizopus oryzae 

3. 

Vinegar or 

Acitic Acid (4%) 

Acetobactor spp. 

4. 

Amino acid 



a) L- Lysine 

Escherichia coil, 


b) Glutamic acid 

Arthrobactorsp. 

5. 

Citric acid 

i) Aspergillus niger, ii) Aspergillus wentii. 

6. 

Fumaric acid 

Rhizopus nigricans 

7. 

Gibberelic acid 

Fusarium moniliforme (Gibberella fusikoroi) 

8. 

Enzymes 

Aspergillus spp. Mucor spp. 


a) Amylase Inventage 

Penicillium sp. Rhizopus sp. 
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b) Dectinase Proteas 

e Aspergillus Wentii, Aspergillus aureus. 

Antibiotics 

Penicillium notatum 

a) Pnicillin 

Penicillium chrysogenum 

b) Cephalosporin 

Cephalosporium acremonium 

c) Streptomycin 

Streptomyces griseus. 

d) Tetracyclines 

Strept. alureofecines, S. rimosus. 

e) Chloramphenicol 

Strept. venezualae. 

f) Erythromicin 

Strept. erythroeus 

g) Nystatin 

Strept. noursei 

h) Griseoffulving 

Penecillium griseofulvin. 

Vit. Riboflavin 

Eremothecium ashbyi. 

Protein 

Candida utilis, methane - oxiding bacteria. 

Bakers yeast 

Saccharomyces cerevisiae. 

Bact. enzyme 


a) Amylase 

Bacillus subtillis. 

b) Protease 

Bacillus subtillis. 

Bio insecticides 

Bacillus thuringiensis. 


Bacillus pop ilia e. 
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* One hectore of land to a deapth of 30 cm contains 2-10 M.T. of living microbes 

* Soil Microbiology : It is branch of soil science which deals with the study of soil microorgan- 
jisms effect on soil. 

* Historical development of soil Microbiology. 

* J.B. Bossuingault (1838): Observed that legume obtain their Nitrogen from air. 

* M.W. Be/jerinck (1888 ): Isolated legume root nodule bacteria in pure culture. 

* S.N. Winogradsky (1856-1953): discovered autotrophic mode of life of bacteria and develop 
.enrichment culture technique for isolation of nitrifying bacteria. 

* Beijerinck and Winogradsky are rightly considered as pioneer soil microbiologist. 

* Lipman and Brown (1904): Studied ammonification of organic nirogenous substance by soil 
microbes. 

* Hiltner (1904) : Coin the term Rhizosphere. 

* Conn (1918): Developed Technique for the direct observation of soil microbes. 

* Rossy (1929) and Cholodny (1930): Developed'the contact slide Technique! or Burried slide 
Technique. 

* Penicillin is a narrow spectrum antibiotic controls only Gram - Positive bacteria. 

* S.A. Waksman (1944): Discovered broad spectrum antibiotic streptomycin. 

* Van Niel : (1931) Studied the chemoautrophic bacteria and bacterial Photosynthesis. 

* Hardy et a I. : Develope technique called Acetelene Reduction Technique for evolution of 
BNF 

* Johanna Dobereiner (1975): First time isolated Azqspirilurn lipoferum and A. brasilense 

* Mile stones in Soil Microbiology in India : 

* P.K. De : Pioneer to point, the significane of BGA in Rice Field. 

* Dr. G. Rangaswarni : Developed School of soil microbiology at Madras (Student of S.A. 

Waksman) 

* M.J. Thirurnailachar : (Pune) Discovered ari antifungal antibiotic Aureofungin. 

* Dr. P. N. Nadi: From Bose Institute Kolkata develope school of Soil Microbiology with reference 
to Biofetilizer. 

* Dr. V.P. Bhide : Agricultural College, Pune develope School of Soil Microbiology special 
reference to BNF in 1957. 

* Quantitative population of Soil Microorganism on basis of dry wt (kg/ha) 
i) Bacteria = 7.30, ii) Fungi = 454.0 iii) Actinomycetes : 0.20 Microflora 96% 

iv) Protozoa = 1.0, vi) Earth Worm + Nematode = 14,3% of microfauna of Total biomass 

* Grand Total = 461.50 kg/ha 

* Horizon A (Surface soil) is store house of microbial food and nutrients and continuous the 
more population of soil microbes. 

* The optimum level for activities of aerobic bacteria is oftenly at 50-75% of the soil moisture 
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holding capacity. 

* Classification of soil microbes on basis of Temp. 

i) Psychrophilic (cryophilic): less than 15°C ii) WtesophiSlic - 15-45°C. 

iii) Thermophillic : 45-65°C iv) Thermoduric : above 65°C 

* Soil which is rich in humus has the largest bacterial number. 

* Methods of study of soil bacteria 

i) Dilution plate method ii)Direct microscopic count method (DMC) iii) Rossy - Cholodny’s 
burried slide technique iv) Most probable number method (MPN) v) By using Haernocytometer 
vi) By using Electro and Fluroescence microscope. 

* Classification of Bacteria on the basis of Nutritional requirement. 

I) Autotrophs : They use carbon from atm. C0 2 as sole source of C for their body tissue. 

* A) Photoautotrops (Photosynthetic) : Derive energy from Sunlight. 

* a) Photoorganotrophs : use organic substances as nutrition. 

* b) Photolithotrophs : use light as energy source and inorganic substances as their nutrition 

i) Purple Non sulfuric bacteria : e.g. Rhodospirillum rubum. 

ii) Green sulphur bacteria : (Chlorobiaceae) e.g. Chlorobium limicola. 

iii) Purple sulphur Bacteria : (Thirohodaceae ) : e.g. Chromatium spp. 

* B) Chemoautotrophs (Chemosynthetic) : Derive energy from chemicals. 

a) Chemoorganotrophs : use organic chemicals as nutrition e.g. Azotobacter spp. 

b) Chemoautotrophs : use inorganic chemicals as nutrition e.g. Nitrobactor Spp. 

Ii) Heterotrophs : They do not use carbon from atm. C0 2 as sole source of carbon for their 
body tissue. 

* Adametz (1386): First person to isolate Fungi from Soil. 

* Actinomycets are also called as Ray Fungi. Width of Myceiliurn is 1 micron. 

* Optimum temp range of soil actinomycets is 28-37°C arid growth range 5-45°C. 

* in actinomycets genus Franlcia fix atm N 2 symbiotically in non leguminous plant like species of 
Casurina by producing root nodules 


* Glassification of Actinomycets 


Glass - Actinomycets 


■G- 

1. Vegetative mycellium fragments into 2. 

bacillary elements. 

a) Family : Actinomycetaceae a. 

Genus: i) Actinomyces, 2) Nocardia 

3) Micropolypora 

b) Family: Dermatophilaceae 
Genus: Dermatophilus 

c) Family: Mycobacteriaceae 
Genus: Mycobacterium 


Vegetative mycelliujm doesent form the 
frugments or bacillary elements 
Family: Streptomycetaceae 

,_i__ 

Aerial mycellium Aerial Mycellium present 
absent. 

Genus Gen i)Thermoactinomyces 

Micromonospora 2) Thermomonospora 

3) Microbiospora 

4) Streptomyces 
Family Actinoplanacae. 

Genius Streptosporangium 





* The microflora present around the filamentous algae are collectively called as jPhycosphere. 

* Algae solubilize approximately 2.27 mg of phosphate / g m of Algae mass during peirod of 15 
days. 

* Protozoa : The protzoa are microscopic, Primitive, unicellular, organism which may or may not 
contain chlorophyll pigments reproduce either sexually or asexullay and belongs to phylum 
protzoa. 

* Protozoa grow up to 30°C and death occurs at 35-40°C. 

* Trichoderms viridae produces antibiotic virin which suppress growth of other Pathogen. 

* Metabiosis : It is defined as the phenamenon of environmental condition in which the activities 
of microorganisms produce substrate or a condition in such a way that it becomes more 
favourable for the other organism. 

* Rhizospbere . The region of soil which is under the influence of plants roots and in character¬ 
ized by greater microbilogical activities than the soil away from the roots. 

* Rhizospheric microbes : The organisms which are loosely associated with roots but occurs 
in high number in an undefined zone of soil around the roots is called as Rhizospheric mi¬ 
crobes. 

* Rhizoplane microflora : The organism which form very close association by growing on the 
roots surface is called as Rhizoplane microflora. 

* R : S ratio : It is defined as ratio of microbial number per unit weight of Rhizosphere soil to the 
microbial number per unit wt of non rhizosperic soil, under the same state of condition. 

* Plants and animal tissue contains 40 to 57% carbon on dry weight basis. 

* Vegetation on the earth surface reuired about 1.3 x 1011 u kg of C0 2 /yr or 1/20 of atm. 

* Composition of Organic Matter: i) Cellulose = 15-60% ii) Hemicelluiose -10-30% iii) Lignin - 5- 
30%, iv) Water soluble fraction - 5-30 % v) Ash -1 to 13%. 

* In soil from 1 5 to 85% phosphorous is organic in nature 

* Mycorhiza : It is symbiotic association between Fungi and root system of higher plants for 
benefits of each ether. Discovered first by Frank (1855) in tree pine. e.g. Actinomycetes - 
Genus - Strepiomyces. 

* The phenomenon possibly associated with the microbial metabolism of Iron is known as 
gleying. 

* in ammonification, the ammonical. Nitrogen is produced as Waste product of microbes. 

* The major portion (20-40%) of organic nitrogen occures in soil denitrification than well drain soil. 

* Bacteriophages : The viruses which infect bacteria is called as bacteriophages. 

* Amoeba : Single called animal 

* Yeast: Single celled fungus. 

* Unit of measurement of Bacteria is nanometer and micrometer. 

* Sercina is a cube of eight cell in cocci. 

* in indirect dry heating by hot air oven : air is heated to 160*0 to 180°C for glass wares such as 
test tubes, Flask, Pipettes. 

* Moist heating by steam without pressure.: Arnold steam stabilizer used to sterilize the 
media like gelatin, milk media etc. 
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* Material exposed to ordinary steam 100-110°C for 20-30 min. repeated for 2 more days with an 
24 hrs. interval. This repeated treatment kills resistant spores which germinate during this 
period is called fractional or intermitent sterilization or Tyndalization. 

* Formaldehyde 40% solution is useful for preservation of plant and animal cell. 

* Mainly three group of organism bacteria yeast, mould produce alcoholic fermentation on sugar 
in solution. 

* Cell wall is absent in Mycoplasma / Phytoplasma. 

* Yeast do not produce Amylase. 

* Veinegar loose its strength in present of Oxygen due to oxidation. 

* Domestic method and quick method is used for making vinegor. 

* Quick method is also called as G.erman Method. 

* Average size of Bacteria is 0.5 to 2.0 micron. 

* Blue pigment in BGA is Phycocynin. 

* 1 Angstrom = 10' 8 cm = 10‘ 10 m. 

* Anobolism is process of energy utilization. 

* Origination of life from non living material is called as spontaneous generation. 

* Leewen Hook : simple microscope. Robert Hook : compund microscope 

* Donald : Research microscope Knoll and Ruska (1932): Ele ctron microscope 

* Bacteriophagus bacteria : Mycobactor is considered as micropredator of bacteria. 

* Bacteriophagous fungi: E. Coli, Areobactor aerogenes. 

* Parasitism by Fungi on Fungi: Mycoparasitism species of Trichoderma. 

* Trichderma viridae produce antibiotic virin which supress growth of pathogen. 

* N fixing bacteria fix nitrogen to form ammonia (NH 3 ) by enzyme Niirogenass 

* Gens resposible for N fixation . Nif genes In Rhizobium : IS types of Nif genes. 

* R. Lupini , R. japonicum and R. spp. are Bradyrhizobium (Slow growing) 

" Denitrification occurs good in soil flooded with water. 

* Phyiiosphere : Leaf region under the influence of microorganisms e.g. Klebsiella. 

* Leghaemoglobin : Pink colour to root nodules, identified by Kubo. 

* Lectins : Key protien involved in Rhizobium legume symbiotic association.. Nitrogen fixation is 
called as diazotrophy. 

* CFU : Colony forming unit. 

* Sulphate - Hydrogen sulphide by Desulphoribrio. 

* Azospirillum fixes more N than Azotobacter. 

* Luis pasture finally disprooved theory of spontaneous generation. 

* Vaccination results in immunization of individual. 

* Beggiatoa is takes part in transformation of sulphur element in soil and gallioneiia in Iron. 








* Disease : ii is abnormal condition in the plant produced by Pathogen is called 

* Pathogen : An organism that produces disease is called as pathogen. 

* Classification of disease on the basis of occurance, spread, periodicity. 

1) Endemic disease : When a disease is more or less constantly present from year to year in 
a moderate form. It is classified as endemic disease. ~ 

2) Epiphytotic disease : When a disease occur involving sudden out breaks periodically e.g. 

Wheat, rust; powdery mildew of grapes. 

3) Pandemic disease : When epiphytotic disease spr eads t h rougho ut the continents or 
subcontinent 'are res ults in mortality or dama ge e.g. Late blight of potato in Europe in 1845. 

4) Sporodic disease : When disease occures at ve ry irregular inter val and locations and in 
relatively few instances i.e. it affects individuals within crop e.g. Long smut of Jowar. 

* History and Develofpment of Plant Pathology. 

* P.A. ftflichelli : First time studied many fungi Fungi originate from their spores. 

* Carious Linnaeus : Established Latin Bionomiat system of nomenclature in his book Spe¬ 
cies Plantarum. 

* E.M. Fries : Published Systema fViycoIogica 

* Roberts on : First use d sulph ur as Fungicide 

* Anton de bary : Show fungus origin of Late blight of potato Heterocious nature of rust fungi, life 
cycle DM. Fungi. He also known as Father of plant patholgy. His book Die Br and Pilz e. 

* Heieroecism : the phenomenon where the fungus requires two unrelated species of host 
plants for completion of its life cycle. 

* K.R. Kirtikar : Was the first In dian scientist w ho collect ed and id entified fungi in India. 

* T.J. Burriii (1873): Started Teaching of plant pathology at university of Illinois show bacterial 
nature of Fire blight of Apple. 

* P.A. Millardet: Discovered use of Bordeaux mixture for control of D M. of grapes. 

* E.J. Butler : He is considered as Father of Modern Plant Pathology in India. 

* J.C. Luthra : Solar heat treatment to wheat seed for controlling loose smut of wheat 

* Contributions of Indian phytopathologist: 

* K.C. Mehta : Studies the physiology and epidemology of cereal rust in India. 

* B.B. Mundkar : Worked on co tton wilt . Book ; Fungi and plant disease. 

* Pioneer in establishment of Indian Phytopathological society in 1947 and its Journal Indian 
Phytopathology in 1948. 

* J.F. Dastur: First Indian pathologist who credited with detail ed stud y of Fung i and Plant disease. 

* M.T. Thirumalachar : Worked in Hindustan Antibiotics Limited and discovered Aureofungin, 
Hamycin and other antibiotics. 
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* G.S. Kulkarni: Downy mildew of Jowar and Bajara, Sm ut of Jo war. 

* M.K. Patel : A pioneer worker on Bacterial plant pathogens in India. 

* G. Rangaswami : Bacterial diseases of plants and their control Write book entitled 

* Diseases of crop plant in India, Bacteria! Plant disease, Agricultural microbiology. 

* Bacteria : It is defined as unicellular microorganisms, devide of chlorophyll and deviding by 
fission. 

* Viruses are connecting link between living jand non living organisms. 

* Mycoplasma : These are small unicellular prokaryotic organisms with size 0.1 to 1.0 micron. 

* Mycoplasma are Pleuro Pneumonia like organisms or PPLO and can be cultured by highly 
specific media containing st erol for Growth. 

* Plant parasites : 1) Stem parasites : 

a) Complete parasites and Holoparasite : e.g. Cuscuta spp. (Doddar) 

b) Partial or semiparasite : e g. Loranthus. 

* Fungi store the food reserve in the form of oil and glycoen. 


Classification of spores 

Spores 

£ 





Asexual 



Sexual 

Vegetative 

T L 



4. 

4 

Exogenous 

Endogenous 


i) Zygotes 

Clamydospores 

1 

4- 

4y 

ii) Oospores 


i) Conidia 

Motile 

Non motile 

iii) Zygospores 


ii) Oidia 

i) Zoospore 

i)Applano 

iv) Ascospores 



ii) Swarmspores 

spores 

v) Basidio spores. 



* Spore fruit : It is an organization of spores and spore bearing hyphae, Ready naked but fre¬ 
quently enclosed in various types of receptacles. 

* Peridium : The spore fruit ususally has thick covering known a s peridium . 

* Pseudoparenchyma : When the hyphal element have lost their identity the tissue bears 
resembelance of parenchyma of higher plants then tissue is termed as pseudoparenchyrna. 

I) Asexual spore fruits 

* i) Sporangium : Eliptical and round in shape, sporangia gives motile spores called it is 
zoosporangium or warmsporangium and spores is zoo spore or swarm spores. The round 
spherical sporangia give non motile spores called applanospore. 

* ii) Coremium : It consist of sterile stalk terminating in to fertile hyphae bearing conidia. 

* iii) Sporodochium : Fruits having cushion shaped stroma. Covered with condiophores. 

* iv) Sorus : Little heap like compact mass of sporophores and spores. 

* v) Pycnidium : Spherical or oval shaped spore fruit. 





* Ostiole : Spore fruits usually opens at the mouth and this opening is called as ostiole. 

* vi) Aecium : Cup like or B ell shaped struc ture formed on lower surface of leaf 

Spore Fruits 


I. Asexual II. Sexual 


i) Sporangium (a) (Eliptica!) 

~a)Ascocarp i) Cleistothecium (a) 

ii) Coremium (a) 

ii) Apothecium (a) (cup shape) 


iii) Perithecium (a) 

iii) Spcrodo chium (a) (Cushion shape 

(Flask shape) 

stroma) 

iv) Ascostroma (ta) 

iv) Sori (Sorus) (Heap like) 


v) Picnidium (a) (Oval Shaped) 

" b) Basidio carp i) Puff Balls 

vi) Aecium (a) (Cup like) 

ii) Bracket Fungi 

vii) Acervulus (Acen/uli) (Bed like) 

iii) Mushrooms. 


viii) Pycnium (a) (Flask shaped) 

* vii) Acervulus . Bed like mass with or without thorns. 

* Setae : The thorns of acervulus may be deep brown to black are called as setae 

* viii) Pycnium : Flask shaped structure. 

4 Paraphyses : The sterile strucures present in betwenn the asci are known as. 

* Hofocrpic : At the time of reproduction the whole unicelluarthallus is converted into 
re porductive structu re. Such fungi is called as holocarpic. 

* Eucarpic : In majority of fungi a portion of multice llar thallu s is utilized to form re productiv e. 

structure. Such fungi is called as eucarpic fungi. 

* Types of Reproduction in Fungi. 

* A) Asexual reproduction : 

i) By fragmentation of Hyphae : Mycellium and each fragments grow into a new individual. 
Hyphae breaks into a component cell as oidia which behaves as spores. 

ii) Binary fission / Simple splitting : By forming a cell wall each spore germinates and forms a 
germ tube which grows the mycellium e.g. yeast. 

* ii) Budding : It is production of small out growth (Bud) from parent cells 

* iv) Production of Asexual spores : Fungi produce spores asexually e.g. conidia, sporang;o 
spores. 

* B) Sexual reproduction : 

* i) Planogametic coupulation : In this method swarm spores like cells called gametes fused in 
pairs to form a motile zygote. This sexuality form is primitive aquatic forms. 

* ii) Gametangia! contact : The male nuclei and cytoplasm from the antheridium are migrated to 
the female cell through the special passage called fertilization tube which gives out from anthe- 
.ridium. Followed by fusion of two nuclei and form the egg cell called oosphore which ultimately 
developes into oospores. 
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iii) Gametangial contact: It is characterised by the fusionof the entire contacts of two connect¬ 
ing gametangia. 

iv) Spermatization : Some fungi bears minute uninucieate spore like male structure called 
sperrnatis which carried by wind, insect'to female gametangiurn and by a pore the content of 
spermaria passes through female gametangia. 

Sornatogamy: No sex organs , whenever are produced by many of the higher fungi somatic 
ceils taking over sexual function e.g. smuts. 

Parasexuality : It is a process in which plasmogamy, karyogamy and diplodization takes place 
but not at specific poi nt in the t h al lus. 

Plasmogamyit is union of t wo pr otoplasts. 

Karyogamy : Union of two hap loid nuclei which bring diploid (2n) stage. 

vi) Dicaryotization : Karyogamy delayed and simply binucleate cell condition is formed and 
such pair of nuclei is called Dikaryon and process is called dikaryotization. 

vii) Heterokaryosis : The phenomenon of existance of different kinds of nuclei in the same 
individual is called as heterokaryosis. 

viii) Nuclear dissociation : This is brought about by seggregstion or sectoring of nuclei from 
originally muitinucleate condition giving to new mutant or clones. 

Hoiothalism : it is the condition in which both the sex organs are produced on same thallus is 
called hoiothalism. 

Heterothaiism : It is the conditon in which the sexes are segregated in a seperate thalii i..e. Two 
difrernet thaili being required for sexual reproduction e.g. Mu cor spp. Discovered by Biakesiee 
i n 1 904. " ~ " ” 

Parasitism of fungi : i) Saprophytic ; The fungi obtained their food from dead organic matter is 
called as saprophytic. 

ii) Symbiotic : Is the nature of co - operative association of two dissimiilar organisms 'which 
mutually benifiteach other and are not antagonistic, e.g. lichen, Mvcorrhiza 

iii) Parasitic : They obtain their food from living tissues of the plant or animals'. . • 

a) Obligate parasites : Are the organisms which are live entirely on living tissues. They are 
ai so called as Bio trophs e.g. Rust, Powdery and downy mildew. 

b) Facultative saprophytes : These are normally parasites but are capable of switching over 
as saprophytes e.g. smut. 

c) Facultative parasites : They are originally saprophytes but have the faculty or ability to 
become parasites when come in contact with the living host plants under favourable environ¬ 
mental conditon e.g, Pythiu m, Fusarium. 

Ectophyiic mycellium : Mycellium growing on the surface of substrate and deriving nutrition 
from epidermal cells through haustoria e.g. Fungi, Powdery Mildew. 

Endophytic Mycellium : Mycellium growing inside the host tissues. 

1) Intercellular Mycellium : Mycellium growing in between the cells e.g Rust fungi 

2) Intracellular Mycellium : Mycellium growing within the host ceils e.g smut fungi. 

3) Vascular Mycellium : Mycellium growing in the vascular tissues of the plants is called as 
vascular mycellium e.g. Fusarium wilt. 

Haustoria : It is a specialized fungus structure used in absorbing food. 








* Inoculum : It is portion of any pathogen capable of being disseminated and potentially capable 
of initiating infection of diseases. 

* Perputuation : Means survival of the pathogen in different forms in the absence of main host or 
under unfavourable conditions of environment. 


* Primary infection initiates the disease and the secondary infection spreads the disease. 

* The soil is reservior of inoculum of soil borne pathogens. 

* Heteroecism : The phenomenon of requiring two unrelated species of host for completion of 
life cycle of certain parasitic fungi is called Heteroecism. e.g. Puc cinia graminis tritici (Black 
stem rust of wheat ) 

* Autoecism : It is the phenomenon when polymorphic fungus completes its life cycle on same 
host e.g. Linseed rust is called autoecism. 

* Polymorphism : An organism having several spore forms (more than two) in the life cycle is 
called polymophic and the phenomenon is called as polymorphism. 

* Physiological specialization : A biotic strains of a fungus which are simillar or differ slightly in 
morphologybut greatly differ in the ability to attack different species of host the phenomeonon is 
called Physiological specialization. 

* Infection : It consists of actual entry i.e. invasion of the pathogen into its hosts, its multiplication 
and establishment i.e. its stable parasitic relationship within or upon the host body. 


Appresoria : The ge rmtubegrowsjnTh ejjir ection of-host surface a n d attaches itself to the 
host surface firmly by special structue is known as appresoria. 


Avenues of infection (Penetration) 


J7 


Direct 


Indirect 


' 1 / 

1. Cutinised surface 2. Non cutinised surface 


i) Epidermis 


£ 

1. Natural opening 

i) Stomata 

ii) Lenticles 

iii) Hydathodes 


2. Artificial openings. 

i) Wounds 

ii) Stalk end 

iii) Insect injury 


i) Root hairs 

ii) Seedlings 

iii) Needle points 

iv) Nectaries, 

v) Buds 

vi) Stigma ends 

vii) Anthers. 

Insect vector : The insect carrying and transmitting the virus is called as insect vector. 

Predisposition: It is the action of a set of environmental factors prior to penetration and infec¬ 
tion which makes the plants vulnerable (unguarded) to attack by pathogen., 

Black stem rust of wheat (Puccinia graminis tritici) requires 21 °C to 26°C temperature. 

The tropical disease required high optimum (25-27°C) while the temperatsffe disease 18-22°C 
Temperature is required. ' ” 

Yellow or stem rust of wheat (Puccinia graminis striformis) required 1 0-15° C temperature i.e. 
cooler climate. --- 





Sr. 

No. 

Disease 

Minimum 

Tempreratue 

Optimum 

Temperature 

Maximum 

Temperature 

1 . 

Late Blight of Potato 

12 

22 

27 

2. 

Early Blight of Potato 

12 

25 

35 

3. 

Downy mildew of Grape 

12 

22 

30 

4. 

Powdery mildews 

10 

24 

35 

5. 

Stem rust of Wheat 

15 

25 

33 


* High Humidity conditions help in germination and reproduction of fungi. 

* Low temp of soil at the time of wheat sowing is responsible for bunt and wheat as 10-15°G 

favours for Bunt spore germination. . 

* pH - 5-6 (Acidic) is more-favourable for most of the fungi while bacteria favoured in.Alkaline 
Medium (pH > 7.5) 

* Club root of cabbage ( Plasmodiophora brassica) is favoured in acidic soil. 

* NERO : Nematode Transmitted polyhydral virus e.g. Tobbacco ring spot. 

* NETU : Nematode Transmitted virus with tubular particles. 

* Plant disease forecasting : It involves all activities in ascertaining and notifying the farmers in 
a community that conditions are sufficiently favourable for certain diseases that application of 
control measures will result in economic gain. 

* The first plant disease forecasting (warning) system developed in the Holland for Blight (Late 
Blight of Potato). 

* In United States two systems of forecasting were developed by Hyre (1 954) and Wallin (1962) 

for Late Blight of Potato. * 

1 Biitecast (in USA): Disease forec asting sy s tem. 

■ The Biitecast is a computer programme integrating both Hyres system and Wallins system of 
forecasting based on rainfall, temperature and relative humidity. 

* Varient: When the progeny shows variation in characters from the parent it is called as varient. 









CROP OESEASE MANAGEMENT - 3 

* Fungi: Fungi is microscopic, eucary otic, filamentus, branched whose somatic structrue is 
containing nucleus producing sexually or asexually or vegetatively. 

* Most of the fungi have vegetativejxidy called thallus consisting more or less filamentous. 

* Filamentous thallus or individual branch is called as hypha. 

* Group of hyphae is called Myceliium. 

* When myceliium do not having cross walls (septa) are known as non septate or coenocytic 
or Aseptate myceiiium. 

* When myceliium having cross walls are called as septate myceliium. 

* Spores are reproductive bodies consisting of one or few cells. 

* Sub divisions of Eumycota . 

1) Mastigomyeotina : Motile cells present, Sexual spore oospores, non septate. 

1) Ascomycotina : Motile cells present sexual spores ascospores. 

3) Zygomycotina : Motile cells present, sexual spores zygospores. 

4) Basidomycotina : Motile cell present, sexual spore, Basidospores. 

5) Deuteromycotina : Motile cells absent perfect stage is not seen. 

* Zoospores are motile by one or two hair like strucutes (appendages) called flagella which is 
situated either posteriorly or anteriorly. 

a) Zoospores may be : 

i) Pyriform - Guava or lemon shaped. 

ii) Reniform - Bean, Kidney shapped. 

b) Flagella are of two types : 

i) Whiplash type : rigid base with flexible apex. 

ii) Tinsel Type : Small hair like structure on entire flagella which resemble feather. 

C) Bifiagellate zoospore may be. 

i) Isokant: Both flagella is equal length. 

' ii) Heterokant: One flagella is greater than other. 

* Sporangia : The sporangium is fungqs fruit and which is sac like structure in which spores are 
produced. 

* Mucor reproduce by means of conidia. 

* Members of Ascomy cetes and Basidiomycetes are called as higher fungi. 

* The cheif characterisitcs of ascomycetes fungi are formation of Ascus i.e. sac containing 
ascospores. 

* Few members of order - Tuberales remain underground are called as Hypogen while other 
members only grow on dung called Caprophillus. 

* Trichogyne : A special tube formed at the point of contact between two gamentangia is called 
as Trichogyne. 
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Crozier : One of the Binucleate cell of ascogenous hyphae elongate and bend over to form a 
hook is called as crozier. 

Hymenium : Adefinate lining layer of asci & paraphysis is known as Hymeniurri. 

Paraphyses : Sterile enlongated hairs arising between the asci which helps in dissemination of 
asci and ascospores are known as paraphyses. 

Hymenophore : The layer at which the hymenium is borne is called hymenophore 

Basidospores are the result of plasmogamy karyogamy and meiosis. 

Basidium : is a characteristic strucure of basidomycotina which is simple club shaped, non 
septate and bears exogenousl y four Basidiospores. 

The fungi becoming to the order uredinales are popularly known as rust fungi because of 
rusty brown colour of spores. 

The fungi belong to the order ustilaginales are called as smut fungi because they form black 
dusty spore masses which resembles to soot or smut 

Cla mp co nnection is occurs in the Basidomycotina 


/ * . 

Sr. 

Character 

Rust 

Smut. 


1. 

Order 

Uredinales 

Ustilaginales 

u 

2. 

Perfect spores 

Terminal 

Intercoliery. 

K-.J 

3. 

Sporidal no. (Basidiospore) 

Definate (4) 

Indefinate. 

o 

4. 

.Sporidal dischrage 

Active 

Passive. 

o 

5. 

Basidiocarp 

Absent 

Rare. 


6. 

Parasitic mycellium 

Intercellularwith Haustoria 

Intercellularwith Haustoria 


7. 

Parasitism 

Obligate 

Facultative 

' \ 


damp connection 

Rare 

Common 

KuS 

9. 

Sex Organ 

Specialized 

Absent 

O 

10. 

Heferocism 

Common 

Absent 

(' > 

1 'i . 

i Polymorphism 

i 

Distinctly present 

Absent 


L., 






* tyietarrhizium anisopliae entomoparasitic fungi which is parasite on sugarcane pyrilla. 
: Alternaria produces alterneric acid and concentric rings. 

* Dermatophytes fungi causes disease to human to central nervous sytem i.e. mental 
"disorder. 

* All species of family perenosporaceae are obligate parasite 

* Rhizoups stolongifer used for manufactor of fumaric acid. 

* Cystidia : Sterile structure larger than besidia. 

* Fungicide used for controlling Powdery Mildew disease is kerathane. 








CROP DESEASE AND MANAGEMENT - 18 


* History of Phytopathogenic Bacteria : 

* T.J. BurriH (1818): Show that fire blight of pear and apple was caused by Bacteria. 

* E.F. Smith (1890): 1st show that crown gall disease are caused by Bacteria. 

* Y.Doe et al. (1967): Discovery of mycoplasma like organisms. 

* P.B. New and A. Kerr: Success in biological control of crown gall with Achromobactor 
radiobactor strain : 84 

1 D.C. Graham : Discovery of aerosol dispersal of potato soft rot Bacteria. 

* D.W. Dye : Introduction of pathovar (PV) System in taxonomy of plant pathogenic bacteria 
(PPB) 

* Indian Contribution: 

* IVI.K. Patel, V.P. Bhide, G Ranga Swami : did pioneering work on bacter ial plant pahtogenes 
in India. 

* J.S. Kuikarni and M.K. Pate! : Reported all plant pathogenic bacte rja un der new family 
Phytobacteriaceae : with seven genus i) Xanthomonas ii) Erwinia iii) Agrobacterium iv) 
Pectobacterium v) Aptanobacterium vi) Phytobacteria vii) Cworo bacteria. 

* G,Rangaswami: Wrote Book “Bacteria! plant disease of India”. 

* Bacteria may devide in 20-50 minutes and produce 1 million progeny less than a day. 

* Bacteria included genera only streptomyces and clavibacterium are the Gram -t-ve while rest 
all plant pathogenic genera are Gram Negative. 

* ftilairi characters of most common plant pathogenic genera of bacteria : 

* 1) Agrobacterium : Ro d Sh ape d, 0.8x 1.5-3 micro meter , Growing on carbohydrates 

.containing medium.abundant^olysaccharide e.g. A. tumefacins : Crown gall of stone fruits and 

grapes. 

* 2) Clavibactor (Corynebacterium): Straight, slightly curved rod, 0.5-0.9 x 1.5-4 micro meter. 
Gram -we e.g. (Michiganese sub. sp. michigonense. Bacterial cankerS tomato wilt.) 

* 3) Erwinia : Straight rod, 0.5-1 x 1-3 micrometer. only facultagive anaerobics. e.g. Erwinia 
amylovora - fire blight of apple. 

* 4) Pseudomonas : Straight to curved rod. 0.5-1 x 1.5-4 micro meter, common inhibitant in 
soil / fresh water / motile envt. On low iron content produce yellow green diffusible fluroscent 
pigment e.g. Ps„ syrinage pv. syringa : Bean Blight, Ps. solananacearum : Non fluroscent, now 

it is called Burkholderia. 

* 5) Xanthomonas : Stright rod shaped, 0.4-1 x 1.2-3 micro meter X. compestris. Pv. phaseoli: 
blight of Bean 

* 6) Streptomyces : aseptate mycellium 0.5-2 micro meter in diameter. All species are soil 
inhibitant. Grame +ve e.g. Str. impomoeae : soft of sweet potato, str. scabies : common scab 
of potato. 

* 7) Xyletla : Cells are mostly single, 0.3 x 1-4 micro meter. Habitat in xylem of plant tissue, 
strictly aerobic, Non pigmented e.g. Xylella fastidiosa : pierce disease of grapes. 

* Symptoms of Bacterial diseases : 
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i) Wilting ii) Leaf spot, iii) Blight iv) soft rot v).Hypertrophy (gall) vi) Malformation vii) yellows and 
rosette viii) Leaf scorch ix) Mosaic x) Canker xi) Scab. 

Bacteria can systemically invade young sedlings, resulting in wilting of entire plants the 
symptom is called a s kres eck. " " ~ 

Bacterial soft rot is characterized by watery collapse of affected parenchyma tissues. 

Mosaic is characterized by yellow lesions with indefinite margins. 

Perpetuation of phytopathogenic Bacteria. 

Perpetuation 


Plant dependant surviaval 


Saprophytic surviaval 



A) Parasitic survival 

i) 

Soil 

c ; 

i) Survival in lesions 

ii) 

Plant residue 


ii) Survival in latent infection 

iii) 

Agril material 

C- 

iii) Survival in seed & planting material 

iv) 

Surface Water. 

L/ 

c 

B) Survival as residents: 

i) Phyllosphere : Bacteria maintaining life on surface of host epiphytotically 


ii) Gemmisphere : In buds 

iii) Rhizosphere : In root area. 

Aerosols contained an average of 151 .cells / rn 3 , of P. syringae Pv. syringa during the rain and 
94-eeHs-/mrtHfemg-overhead sprinklar irrigation. 

Mode of entry of plant pathogenic Bacteria. 

A) Entry through Natural openings : 

1. Stomato : Ps. abaci, E. amylovora, X Campestris P.V. Phaseoli 

2. Lenticles : Sterptomyces scabis. 

3. Nectaries, Hydathodes & Trichomes : Erwinia amylovora : Through Nectories, E.amylovora 
& X. campestris through Hydathods, X. campestris : trichomes. 

B) |Entry through Wounds : E. irachiphila : cucumber beetles X.stewatiii: Flea bettle 

C) Nematodes: Cl. tritici through Anguina tritici. 

D) Root Hairs : Rhiiobium Spp. in leguminous plants. 

Viruses : Virus are entitles whose genome in nucleic acid either DNA or RNA, which reproduce 
inside living cells and use their synthetic machinary to the specialized particles the virons 
which contain the viral genome and transfer it to other cells. 

Contribution of scientists : 

1. Adolf mayer: TMV can be Transmitted by infecting sap. 

2. invonawaski : TMV Tranasmit by Juice filter through Bacte ria P r oof chamber. 

3. Beijerink : Contagium virum fluid, Father of plant virology. 

4. Hardie : Coin the term Bacteriophage i.e. virus infecting bacteria. 









5. Staneiey : Crystalline proteinous nature of TMV 

6. Bowden and Pirei Demonstrated Nucleic acid and protenous nature of virus. 

Hershey and Chase: Nucleic acid responsible for infection of heridity. 

Plant viruses are 10-13 nm in wide and 480-200 mn in length. 

The nucleic acid makes up 5-40% of the virus and protein making up the remaining 80-55%, 

The progeny of wall less bacteria are called as L-Phase Bacteria, e.g. Agrobacierium 
tumefecins and E. carotovora PV - atroceptica. 

Classification of Virus in respect of insect vector : 

1. Non persistant virus : Also called as stylet born viruses. Viruses are not retainedd In 
insect body more than one hour e g. Papaya mosaic, cowpea mosaic. 

2. Persistant virus : Virus are retained for longer period or whole life of vector e.g Ground 
nut rosette 

3. Semipersistant viruses : They are non persistant and persistant viruses. Viruses 
retained in shorter period or slightly longer peirod e.g. Tristeza of citrus. Cauliflower mosaic. 

Another Way of Grouping of Viruses : 

1. Non circulative virus : This includes both non persistant (Stylet borne) and 
semipersistant viruses. 

In this group viruses do not circulate in the body of insect Not required incubation period. 

2. Circulative viruses': These includes persistant viruses, viruses are circulated from the 
body of insect. They are required incubation period. 

Puckering : Poutch like development of green parts of leaves is known as puckering. 
Ennation : Hair like outgrow th cal led innation. 

inclusion bodies : also called as cytological changes. It produce only in viruses infected 
plant. 

Epiphyte : Anon parasitic plant growing on other plant for machanica! support. 

Red leaf cotton Mg cJifficiency, 

Phosphorous play important role in respiration. 

K : Important for carbohydrates and protin synthesis 
Ca involved in permeability regulation of membrane. 

Josheph Listure : Father of Antiseptic surgery. 

Thermal death point (TDP) of phytopathogenic bacteria is 51-52°C 
Thermal inactivation point (TIP) of virus : 45°C - 79°C. 


Phytopathology : Greek Word = Phyton : Plant, Pathos : Ailments, Logus : Knowledge. 
Julius Koon ; Also called as plant pathology’s father. 

Brefeid : Developes techniques of Aritifical culture of microbes. 




o 


•ViVidfe! -< oni 0 < (ivl'kXiq 


°! 

i 

t > 

G-/ ) 

G j 
G ; 
G ; 

GG j 

i 

GG ■ 

I 

( \ 

VG j 

O . 

i 

C.,;G 

G 

G.G 

G 

G^ 

o 

o 

la 

G 

G 

c". 

V^' 

o 

G 

G 

C 

c 

Ga 

Ga 

C 


* Erikson (1894): reported about existance of phytopathologicaf races in rust Fungi. 

* Biackesiee (1904): Heterocism in Fungi. 

'* Fior (1955): Gene to Gene hypothesis to explain disease resistance and suceptibility 

* Ser kebey and Sacha cht ( 1875): Root knot Nematode and cyst nematode cf Beet 

* Cobb (1913-32) : Studied structure of many plant parasitic Nematodes and classify them. 

* Adolf mayer (1936) : first time discovered the viral disease of tobaco mosaic. 

* T.O. Diener : Given the term viroid. 

* Potato spin dle tuber was the first disease reported to have been caused by a viroid. 

* Virus -• Nucleic acid (DNA/RNA) + Protein (Outer coat) 

* Lipovirus : Nucleic acid + protein + lipid. 

* Animal virus (Bacteriophage) = DNA + protein. 

* Plant virus = RNA + Protein. 

* Viroid = Nucleic acid only 

* Plant viroid : RNA Only, 

* Plasmid / Episome : Extrachromosomat fragments found in Bacterial celi. 

* Mycoplasma are larger than viruses but smaller than Bacterias. 

* ilSLO’s are resist ant to antibiotic Penicill in while very sensitive to Tetracyciin Hence 
Terracyclin is used for control of MLO’s. 

* Most of the yell ow diseas e are caused by mycoplasma. 

* B.B. Mundkar developed resistant varieties to control cotton wilt disease and also identifying 
and classified the smut fungi in India. 

* Dr K.C. SSohta : Discovered disease cycle of cereal rust in India. 

* BJighi: A non restricting tissue disintegrating symptoms ch'aracfefised by- general and rapid 
killing of leaves, flowers stem. 

* Hyperplasia : Excessive growth or development due to incre ase in the number of ce lls. 

* Hypersensitivity : Excessive sensitivity of plant tissues to certain pathogens. 

* Necrosis : death of cells or a tissues. 

” Sl/iycorrhiza : Symbiotic relationship between roots of higher plants and fungal mycellia which 
is essential for the growth of these plants. 

* Fungistatic : A compound which prevents fungal growth without killing a fungus 

* Latent virus : A virus does not induce symptoms in its host. 

* Biotype : A subgroup within the speceis usually cahracterized by the possession of single or 
few characters in common. 

* Bacteriostatic : A chemical or physical agent that prevents multiplication of bacteria without 
killing them. 

* Etiolation : Yellowing of plant due to difficiency of light. 

* Phytoalexin : A substance that inhibits the developement of a fungus on hypersensitive tissue, 
formed only when host plant cells comes in contact with parasite. 


* Roselting : Brownish roughned areas on fruit skin produced as result of excessive cork 






formation. 


* Rickettsia like organisms : RLO’s a prokaryotic microorganism having cell wall and obligate 
intracellular parasite. 

* Viron : A complete virus particle 

* Syndrome : A s et of sym ptoms which c haracterise a dis ease. 

* Antisporulant: Chemicals which check the production of spores in fungi are called as 

antisporulants. ' 

Types of Fungicides : 

* A) Sulphur Fungicide : e g. elemental sulphur and lime sulphur. 

* B) Copper compound Fungicides . e.g. CuS0 4 . 

* Copper sulphate was first of all discovered b y Prevost (1807) a gainst Bunt disease. 

* Burgandy mixture / Soda mixture : Copper sulphate + sodium carbonate + water 

* C) Thiocarbamates fungicides : Spergon was first org anic, f ungicide to be used 
commercially. 

* Thiram / Thiuram = Thiuram disulphides = Seed Treatment used. 

* D) Other Organic Fungicides : e.g. Captan, Folpet, Difoltan. 

* E) Antibiotics : e.g. streptomycin, Aureofungin, 

* Agrimycin = Streptomycin + Oxytetracyclin (Terramycin) 

* F) Systemic Fungicide : e.g. Oxathin, Vitavax for controlling smut of cereals and rusts 

* G) Organo- Murcural Fungicide : e.g. Agrosan, Ceresan, Agallol. 


Plant Disease Control 


sU ■ 

Prophylaxis 


X 

Immunization 


Exclusion 

i) Quarantine 

ii) Other regulatory 
Measures 


- 

Direct Protection 


4/ 


i)Chemical prophylaxis 
'^Environmental 


Erradication 

-l 

i) Crop rotation 

ii) Sanitation 

■ iii)Elimination of over manipulation 
Wintering host. 

iv) Erradication of host 
and pathogen. 

v) Eradication of Alternate host 
Chemical irradication. 

Mycoplasmal diseases: 

i) Rice : Yellow dwarf disease 2) Safflower: Phyllody 


Genetic 

resistant 


Chemotherapy 


3) Sesamum : Phyllody 
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4) Brinjal. Little leaf 5) Citrus : Greening disease 6) S’cane : Grassy shoot, white leaf 
7) Potato : Purple top whiches broom, 8) Coconut: Lethal yellowing. 

^LO s produces minute colony on artificial media called fried egg 

MLO s lack of true cell wall, Bounded by a single tripie layered unit membrane. 

* Control measures of MLO’s. 

Antibiotics : Chlorotetracycline, Tetracycline + Chlorophenicol. 

Ledermycin + methacycline 


Geochemical groups of the microorganisms : 


Sr 

Geochemical group 

Bacteria 

Fungi 

Actinomycetes. 

1. 

Cellulose decomposers 

i) Bacillus 

ii) Cytophaga 

iii) Sporocytophaga 

i) Aspergillus 

ii) Penicilliurn 

iii) Trichoderma 

i) Streptomyces. 

ii) Nocardia 
iii)Micromonospora. 

iv)Thermomonospora.' 

2. 

Lignin Decomposers 

i) Erwinia - Wood 
rotting 

i) Coprinus ii) Agari 
cus iii) Polyporus 

— 

3. 

Pectin Decomposers 

i) Bacillus ii) Clostridi 
urn soft rot - Erwinia 

i) Fusarium 

ii) Verticillium 

i) Streptomyces 

4. 

Ammonia oxiders 

Nitrosomonas 

i) Aspergillus 

Streptomyces 

5. 

Nitrate (N0 2 ) Oxidesers 

Nitrobactor 

i) Aspergillus 

— 

6. 

Nitrate (N0 3 ) reducers 

i) Pseudomonas 

ii) Bacillus. 

i) Aspergillus. 


7. 

Sulphur oxidisers 

i) Thiobacillus 

i) Penicilliurn 

Streptomyces. 

8. 

Sulphur reducers 

i) Desulphoribrio 

— 

__ 

9. 

10 

Phosphate solubilizers 

Atm. N 2 Fixers 
(Diazotrophs) 
a) Symbiotic 

i) Bacillus 

ii) Pseudomonas 

iii) Thiobacillus 

i) Aspergillus 

ii) Penicilium iii) VA 
genus Glomus, 
Gigaspora, 
Acaulospora 

i) Streptomyces. 

" . • 


i) Legumes 

Rhizobium 

_ _ 



ii) Non Legumes 

b) Non Symbiotic Aerobic 

c) Associative N 2 fixers 

Bardyrrhizobium 

i) Azotobactor 
(Neutral alkaline 
soil) 

ii) Beijerinkia 

(pH < 6, Acidic Soil) 

i) Clostridium 
(Anaerobic) 

ii) Azospirillum, 
Acetobactor. 


Frarikia 


Late blight of Potato : in Europe which was responsible for Potato famine in Irland (1845). 





Brown spot of pady ( Heliminthosporium oryzae) : 1943 Bengal Famine 
In 1821 Robertosn first used sulphur as fungicide. 

Obligate persistant: These are the organisms which live entirely on living tissues. They are 
also called Biothrophs. 

Sex organ in fungi are called as : gametangia, male: Antheridium, Female : Oogonium. 
Penicillin : Penicillium no tat urn, 

Grisseo Fulvin : Penicillium griseofulvum. 


MUSHROOM CULTIVATION 


Mushroom : It is simple form of life, known as fungus. As it lacks chlorophyll it can not 
produce, its own food and depends upon other decaying matter only stem and cap are edible 
parts. 

Mostly cultivated Mushrooms in India. 

1) Agaricus biporus (White Button / Europian Mushroom ) Grows well at 16-18°C 

2) Pleurotus spp. (Oyster / Dhingri mushroom) grows under natural condition on trees or 
woody branches of trees or saprophytes also known as woody fungus. 

Two species i) Pleurotus Dabellatus - 30-40°C ii) Pleurotus sajarcaja. 

3. Valvariella vulvaceae (Paddy straw mushroom) Also known as jehinesee mushroom or 
Tributary mushroom, Its cultivation started from Buddhist tvlobi 

A) Calocybe Indica (Milky mushroom) 

Lentinus abodes known as shiaggu in china and shiitake in Japan, it is second rnosi edibie 
mushroom in the world. 

Different parts of mushroom : 

i) Pilus (Cap): 6-8 cm in diameter supported on stalk 

ii) Stipe (Stalk) .Also known as stem, 6.8 cm long and 1-1.5 cm thick 

iii) Lamellae (Gills) ; Present at underside of cap. Spore formation takes place in gills. 

iv) Volava (Cups) . Present at the base of stalk 

v) Annulus (Veil) : The same portion of vail which form a ring on the stipe. 

100-200 gms. of mushroom (dry wt) are required to maintain nutritional in normal human being 
weighing 70 kg. i.e. 1-2 kg on wet basis. 

Mushroom is also called as vegetable meat. 

Mushroom is an excellent source of Riboflavin and nicin & good source o f pantotheic acid. 
Absence of starch in mushroom makes it an ideal for Diabatic patients. 

1 Pound (459 gm) of mushroom provides 120 KCal of energy. 

Approximate analysis of edible mushroom (Fresh Wt Basis) 
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Mushroom spp. 

Calories 

Moisture % 

Ash 

Protein 

Fat 

Crude Fibre 

CHO 

1) 

Agaricus bisporus 

36.00 ' 

89.50 

1.25 

3.9 

0.19 

1.09 

5.00 

2) 

Pleurolus spp. 

35.00 

90.00 

0.97 

2.78 

0.65 

1.09 

5.20 

3 ) 

Volvarieila yo Ivaceae 

36.00 

88.4 

1.46 

4.98 

0.74 

1.38 

4.70 


* The size of tray for growing the Button mushroom is 100 x 50 x 18cm. 

* The size of plastic Bag for preparation of beds for Dhingri Mushroom is 45 x 60 cm 2 with 100- 

125 g uage. ' ~~ 

* Spawn : It is a pure mycellial growth of mushroom prepared on a sterilized areas of cereal 
grain and straw with master culture. 

* Commercial spawn : The spawn prepared on sterilized cereal grains or straw incubated with 
grain coated with mycellial growth from master spawn. 

* Grain Spawn is used for Agaricus and oyster mushroom while straw spawn is used for 
volvoriella spp. 

* Stroma : mycellium embeded in gills are called as stromma. 

* Casing : The process of covering the compost with thin layer of soil like material is known as 
casing. 

* . Pure culture : Culture obtained by culturing single mycellium on artificai media is known as 

pure culture. 

* Methods of Spawning : i) Sufrace spawning ii) Layer spawning iii) Through spawning. 

* After complete drying of mushroom reduced it nearly 1/10th of that fresh wt. 

* Diseases of Mushroom 

1) Fungal diseaes : i) Soft mildew / covab. ii) Brown plaster mould ( Papulospora byssina ) 
iii) Green Cap : Caparinus logopus 

2) Bacterial disease : Bacterial Blotch : Pseudomonas forlaunsi. 
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Biofertilizers : it is preparation of live or latent cells having effective strains of Nitrogen fixing 
microbes. Phosphorous solubilizing microbes, decomposing culture which applied on seed or 
in soil used to inhance the microbial activity. 

Types of Biofertiiizers . 

A) Nitrogen fixing Biofertiiizers : 

a) Symbiotic type : i) Rhizobium - legume association, 
ii) Azolla - anabena (Blue green algae) + fungus. 

b) Asymbiotictypei) Azotobactor ii) Beijerinckia 

c) [Associative symbiotic type: Azospirillum 

B) Phosphorous solubilizing Biofertiiizers : 

a) Free living i) Bacteria Bacillus sp., Pseudomonas spp. 
ii) Fungi : Aspergillus spp., Streptomyces sp., Rhizopus spp. 

b) Associative : i) Vascular - Arbascular - mycorrhiza (VAM) Fungi :e.g. Endogenus species. 
Glomus species. 

c) Composting Biofertiiizers : 

a) Fungus : Trichoderma species 

b) Actinomycets : Streptomyces species 

c) Bacteria : Clostridium species 
D) Sulphur oxidizing microorganisms : 

a) Bacterial: Thiobacillus sp, Begiotoa sp. Thiothix sp. 

b) Fungus : Asperillus sp, Penicillium sp. Microsporangium sp. . ■ ■ 

Phosphomicroorganisms when used with rock phosphate can save about 40% of the crop 
requirement of crop. 

* In 1S4Q : Discovery of super phosphate by J ohn Benne t Lawes and his associates J.H. 
Gilllbert in Englad and start first factory of Production oTSTJper Phosphate. 

* Azotobactor chroococcum fix the atm. Nitrogen asymbioticaliy in Neutral to Alkaline soil. 

* Beijerinckia indica used to prepare inoculent which fix atm N asymbioticaliy in acidic soil 
where having high rainfall. 

* EGA fix atmospheric N with the help of a specialized ceil heterocyst which are present in 
algal filament e.g. of BGA: Toiypothix, Nostoc : Anabena plectonema 

* The Symbiotic association of Fungi and root systems of higher plants is known as mycorrhiza. 

* The preparation of sulphur oxidizing bacteria are called as Biosuper of Sulphobacteria. 

* General size of Azotobactor cell from 2.0-7.0 x 1.0-2 micron, they forms cysts to withdstand 
adverse condition, Azotobactor chroococcum in Indian soil 10M0 5 gm/soil 

* Beijerinckia species is rust brown in colour 

* In Azotobactor the range of fixation is 2-1 5 mg N fixed / gm of carbon source utilized. 

* Azospirillum is Gram -ve and contains pol y bet a hydroxy butar ate gr anules. 





BGA are gnerally covered with mucillage and It is easy to locate them as colonies floated in 
rice field. 

Nif genes are responsible for nitrogen fixation in BGA. 

Phyllosphere : Leaf region under the influence of microorganisms. 


Leghaemoglobin pink in colour in root nodules of legume indetified by kubo 


N 2 Fixation are also called as diazotrophy. 


Feed Boldween and MC Coy : 7 cross inoculation groups of N fixation in Rhizobium. 









QUESTIONS 




B acteriology, Mycology and Virology 

1. A simple binary fission is the usual method of reproduction in bacteria. 

2. Spherical shaped bacteria called as Coccum while rod shaped bacteria is called as bacillus. 

3. Bacteria without flagella caiied Atrichous. 

4. Most of the plant pathogenic bacteria are Gram negative. 

5. In nitrification process oxidation of ammonia to nitrite done by Nitrosomonas bacteria. 

6. Oxidation of nitrite to nitrate by Nitrobacter. 

7. In oil immersion objective a drop of ceedarwood oil is used for avoiding refraction of light 
rays. 

8. Staining was introduced ir. bacteriology by Weigerin 1875. 

3. True mycellcid fungus belongs to division Eumycota while planmodial stage in division 
Myxomycota. 

10. The perfect stage Oospores is the distinct feature of sub-division Mastigomycotina. 

11. Helminthosporium {leaf spot of vice is came for Bengal famine in 1943. 

12. The foundation of modern plant pathology was laid by Anton de Bary. 

13. Dr. K. C. Mehta studied the physiology and epidemiology of cereal nuts in India. 

14. Obligate parasites are those organisms which live entirely on living tissues e. g. Vmts, powdery 
mildew & downy mildew ; also called as biotrophs. 

15. Zoospores are motile asexual spores. 

16. Mycoplasma are sensitive to antibiotics like tetracycline and chloroteiracycilne. 

17. An organism having several spore forms (more than two) in the life cycle is called Polymorphic 
and this phenomenon is caiied Polymorphism e. g. rust and fusarium spp. 

18. in principles of plant disease control Exdmion achieved through enforcement of quarantine 
laws. 

19. In India Destructive insect and pest Act was passed in 1914. 

20. Tomato is grown as trap crop in fields with heavy nematode infestation. 

21. Hoi water treatment was first devised by Jensen in 188 8 for control of loose smut of wheat 

Presoaked seeds are dipped in hot water of 54.8°C for 10 min. 

22. ■ Hot water treatment for sugarcane grassy shoot - 50°C for 2 hrs or 52°C for 1 hr OR hot air 

(54°C) for 8 hrs. 

23. Rice crop fertilized with silicates is resistant to blant is exa mple of disease endurance. 

24. Early maturing varieties, change in planting season, low soil temperature are examples of 

disease escape. 

25. Powdery mildew fungi is example of ectophytic mycelium. 

26. The spore fruit cleistothecium is closed without ostiole round to oral ascocarp formed in powdery 
mildew fungi. 

27. Sudden wilting and collapse of seedlings observed in seed beds called as damping off. 
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28. Drying of plant organ especially stem and branches from the tip downward or backward called 

Dieback. 

23. Black heart in potato is carried due to high temperature and poor ventilation in storage. 

30 Transformation of normal floral parts into abnormal structures called as Phyi'ody. 

31. In green ear disease flowers are converted into green and elongated diseased structures. 

32. For surface sterili zation HgClj solution (0. 1 %) is used. 

33. Fungistat is the term used to describe chemicals which may temporarily inhibit growth without 
killing fungi. 

34. Thiram fungicide belongs from the group fDithiocarbamates./ 

35. Examples of systemic fungicides are - carboxin (vitavax), oxycarboxin (plantavax), benomyl 
(benlate), carbendazim (Bavistin), Tridemorph (calaxin), chloroneb (Demosan) and Triadimefon 
(Bayleton). 

36. Nemagon is used against nematode infection in standing crop. 

37. For culturing bacteria nutrient agar (N.A.) is used while for fungi Potato Dextrose Agar is 

used. ' ’ 


The unit used in microscopic measurements is known as micron i. e. 


1m = IQ- 


39. Ocujar micrometer is used measure micro-organism. 

40. Bacterial culture is preserved at 5 to 8°C for 6 months. 

41. Etiolation means white patches due to non-development of chlorophyll in a plant usually results 
from shedding. 

42. Haustorium is absorbing organ originating on hypha of a parasite and penetrating into host 
cell. 

43. Imperfect fungus refers to one lacking on known sexual stage e. g. Dentoromycoting fungi. 

44. Oily spot of pomegranate is caused by bacterium Xanthomonas oxanopodis p. v. punicae. 

45. The downy mildew causing pathogen belongs to family Perenosporaceae from class 
Qomycetes. 

46. The powdery mildew carring fungi belongs to erysiphaceae family from a class Pyrenomycetes 
at sub division Ascomycotina. 

47. in powdery mildew of Gat/ar ( Odiopsis taurica) the mycelium is endophytic while other p. m. 
cau sing fun gi having mycelium ectophytic in n ature. 

48. Phytopathogenic bacteria generally enters through wounds. 

49. Powdery mildew of mango is caused by Oidium mangiferae. 

50. Rust and smut fungi belongs to class teliomycetes. 

51. Stanley in 1935 isolated virus in crystal form from TMV as crystalline protein from the infected 
juice. 

52. Masked symptoms are those in which virus is present in host but do not exhibits symptoms 
unless it is exposed to definite set of environment. 

53. Bacteriophases are the group of viruses which are active against bacteria and cames iysis 
or dissolution of bacteria. 

54. Yellow vein mosaic (YMV) of bhendi is transmitted by insect vector White fly (Bemisiatabact). 









55. Cobb coi ned the word nematology . 

56. Holoparasite means the parasite entirely dependent on host plant. 

57. Utf 89 is a race of black stem rust of wheat ( Puccinia graminis tritici j) evolved in Uganda in 

1999. ^ w ' 

58. Vertical resistance is complete resistance to some races of a pathogen but not to other and 
governed by major genes. 

59. Vlroids are small low molecular weight RNA that can infect plant cells, replicate themselves 
and cafne disease. 

60. Soybean rust is caused by Phakopsora pachyrhizi. 

61. I n 1965, the first systemic fungicide carboxin was discovered. 

62. I n 1905, Biffen reported the first t wo wheat varieties resistant t o rust fungi. 

63. H. H. Flor give gene- for -gene concept in 1946. 

64. The vector of citrus greening disease is Citrus psylla. 

65. Smut disease symptoms generally occurred on earhead. 

66. The mushroom Agaricus bisporus requires temperature range 22-27°C for rapid colonization 
and 16-18°C for cropping and primordia development. 

67. Oyster mushroom (Dhingri mushroom) can be grown in a temperature range at 20-30°C. 

68. Fungi which obtain their food from dead organic material are called as Saprophytes. 

69. The order of agro-chemicals in seed treatment of crops is kept on fungicide, insecticide and 
Rhizobium (FiR). 

70. Club root disease of cabbage is found more under acid soil. 

71. Kama! bunt disease in wheat is Neovossia indica. 

72. Leaf mottle disease in citrus is due to deficiency of Zinc. 

73. The leaf cur! disease in chilli, tobacco, papaya and tomato is a viral disease. 

74. The edible fungus is Agaricus. 

75. Blossom end rot of tomato is caused due to deficiency of calcium. 

76. Citrus canker is the classical example of a plant disease that was successfully controlled by 
eradication of infested hosts. 

77. Blunt, disease of rice is also known as Rice fever disease. 

78. The pathogen which require many years to complete one life or disease cycle is called polyetic 
pathogens. 

79. The Ireland famine was due to late blight of potato ( Phytopthora infestans) in 1845. 

80. The fungitoxic activity of dithiocarbamates (Thiram) was first reported by Tisdate and williams 
(1934^ 

81. Striga on sorghum is a semi root parasite. 

82. When a pathogen came as leaf infection it results in increase in rate of respiration. 

83. Pathogen requires more than one host for complete its life cycle is called Heteroceous. 

84. Cera nan is an organomerc ural fungicide . 

85. Lichen is an association between fungi and algae. 
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8S. Bordeaux mixture is wound dressing, antisporuiant fungicide. 

87. Kresek phase symptom found in bacteri al leaf blight of r ice. 

88. Captan fungicide is commonly known as Kittleson’s killer introduced in 19j kL 

89. Charcoal rot of sorghum is carried by Macrophomina phaseolina. 

90. Banana bunchy top virus is having the genome single stranded DNA and transmitted b 
aphids. 

91. The black rot of cabbage ( Xanthomonas campastris) pathogen can enters host throug 

Hydathode. “ 

92. Trichoderma viride fungus suppresses various pathogenic fungi present in soil. 

93. Yellowish brown spots symptoms with concentric rings is typically caused by Alt&maria sps 

94. The example of unicellul ar fungus is Yeast. 

95. Wlycorrhiza fungi are most commonly found in fungal division Zygom ycotma. 

96. Metalaxyl compound sold as Apron for use as seed dressing fungicide. 

97. Domestic quarantine exists on Wart of potato, kattle disease of cardamom, koleroga 
arecanut. 

98. Wind plays an important role in dispersion of (wheat rust. 

39. Rapid death of cell followed by infection by a pathogen is known as Necrosis.. 

100. Conidia and sporangia are spores produced by fungi. 

101. The organisms lacking a well defined nucleus are termed as Prokaryotes e. g. bacteria 

102. The first plant parasitic nematode discovered was Anguina tritici (wheat galls) reported ! 

Needham. 

103. Sugary disease of sorghum is caused by Sphacelia sorghi and pineapple disease of sugarcar 
is caused by Ceratostomella paradozea s 







HORTICULTURE 

* 

FUNDAMENTALS OF HORTICULTURE 

* Horticulture : The science and'art of growing fruits, vegetables, and flowers and crops like 
spices, condiments and other plantation crops is calles as Horticulture. 

* It is a science of cultivation of Garden plants. 

* Latin word Hortus - garden plant. 

* Pomology .Cultivation of fruit crops. 

* Olericulture : Cultivation of vegetable crops. 

* Fioricuiutre : Cultivation of ornamental flowers and land scaping. 

' Fruits and Vetegable preservation : Deals with principles of fruits and Vegetables 
preservation. 

* Classification of Horticultural crops. 

A) According to Habit and physiological characters . 

i) Herbs : Ageratum, Lawns, grasses. 

ii) Shrubs : Nerium, Hisbiscus, Rose, Lantana. 

iii) Trees : Mango, Tamarind, Rain tree. 

iv) Climbers : Bogainvellia 

v) Creepers : Bignonia, Graciilis 

B) According to shading leaves during portion of year. 

i) Deciduos plants : Fig. Phalsa, Apple. 

ii) Evergreen : Mango, Coconut, Papaya, Banana. 

C) According to life span of plants. 

i) Seasonal / Annuals ; plant which complete its life cycle from one season 

a) Rainy season annuals : Marigold, Aster, Salvia, Zinia etc. 

b) Winter or cold season annuals : e g. Pholox, Anthuriium. 

c) Hot wheater or summer season annuals : e.g. Sunflower, Galardia, zinia etc. 

ii) Biannuals : Crops require two years or season one for growth and 2 nd reproduction 
e.g. Turnip, Carrot, Cabbage, Onion etc. 

iii) Perennials : Any plants that lives more than two years is called as Perennials 
e.g. Mango, Citrus, Guava etc. 

D) Based on climatic requirements. 

i) Temperature : Plant commonly found in cold region enjoying a mild and Temperate 
climate e.g. Apple, Plum, Cherry and Almond. 

ii) Tropical : Plant can talerate warm Temperature of about 100°F e.g. Papaya, 


Banana etc. 

iii) Subtropical : Plant showing intermidiate characters of temperate and tropical 
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e.g. Orange, Litchi, Fig, Mango and cashewnut. 

E) Classification Based on seasonal Basis. 

i) Summer season : Starts from March and last up to May e.g.Brinjal, Clusterbean. 

ii) Rainy Season : From June to Octomber e.g. Ladies finger, Chillies, Beans. 

iii) Winter Season : From November to February, e.g. Cabbage, Brocoli. 

Rainy season crops are also called as Kharif crops. 

Lupins a re also known as Rabi crops. 

F) Classification accroding to use of Horticultural plants : 

Use of Horticultural Paints 


1) Edible Planrs 

i_ 

- 4 -' 

Vegetable 


2) Ornamental Plants 

4 


Vegetable grown for Veg. Grown for 

aerial portion goundportion 

1) Cole crops ;e.g. 1) Root crops 

Cabbage, Cauliflower Beet, Carrot 

2} Legume crops : 2) Tuber crops 

Peas, Beans Yam, Potato 

3) Solanaceous Crop 3) Bulb Crops 

Tomato, Brinjal, Chilli Onion, Garlic 

4) Cucurbits: 

Cucumber, Red Pumpkin 
5} Leafy Vegetables : 

Spinach, Methi 

6) Salad vegetables : 

Lettuce, Brokoli 

7) Corn Vegetables. 

Sweet corn, popcorn. 


Botanical Classification: 


Fruits 


i) Flowering Trees: 

4- 

-Tl/ 

Gulmohar, Nilmohar 

Temperate 

Tropical 

ii) Road side trees : 

(Deciduos) 

Subtropical 

Neem, Banian, raintree 

1) Small 

(evergreen) 

3) Shade giving tree: 

Fruits: 

1) Herbaceo 

Rain tree, Mahogany 

Grapes, 

us perennial 

4) Flowering Shrub : 

Strawberry 

Banana, 

Nerium, Hibiscus. 

2) Tree Fruits 

Pineapple 

5) Climbers & creeper 

Apple, Pear 

2) Tree Fruits: 

Petrea, Begononia. 

Cherry, 

Mango, Papaya 3) Buibc-us plants : 

3) Nuts : 

3) Nuts : 

Canna, Tuberose. 

Peach, 

Cashewnut, 

7) Hedge and Edges : 

Walnut 

Aracanut. 

Duranta, Cleredendron. 

8) Annuals : Pitunia, 

Ainnia. 

9) Foliage shurbs : 

Thuja, Casurina. 

10) Perennials : Roses, 

Chrysanthemum. 


i) Annonaceous Plants : Custard Apple, Bullock hear. 

ii) Citrus Plants : Sweet oragne, Mandarin Orange, Lime and Lemons. 

iii) Cucurbitaceous Plants : Bitter guard, Sponge guard, Ridge gurad, Snake guard, Little 
gurad. 

Ecological Classification . 
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i) Aquatic Plants : e.g. Lotus, Lily, 

ii) Desert Plants : Dates. 

Saif Tolerant corps : 6-8 mmhos/cm : Date palm, Phalsa, Guava, Sapota, Fig, Grape, Aonla, 
Wood Apple, Ber, Chickory, Potato, Sweet Potato, Water Melon etc. 

Moderate salt tolerant Crops : (3-6 mmhos / cm) : Pomegranate, Grapefruits, Lemmon, 
Apple, pear, plum, Beans, Cucumber Brinjal, Garlic, Radish, Pea, Tomato, Turnip. 

Salt Sensitive Crops (1.5-3 mmhos /cm) : Orange, Peach, Avocado, Strawberry, Aspargus, 
|8eet, Cabbage, Cauliflower, Palak, Leek, Lettuce. 

The water in the plant tissues is usually held in three forms i) Free Water ii) Osmotically held 
water iii) Bound or Colloidally held water. 

Plants containing larger amount of bound water are usually more resistant to cold. 

High humidity and Higher temperature are favourable for growth of certain crops like Banana 
and Pineapple. 

Ambe bahar frutis of santra are more juicy than these of mrig bahar, Porbably due to fact that 
atm. humidity is more during season of Ambe bahar crop. 

Rains at blooming period may wash a way pollens and there by inhibit pollination. 

Hot wind at the time of blossoming may cause failure of pollination due to drying of stigmatic 
fluides: 


Propogation : It can be defined as controlled reproduction of plant by man, in order to 
perpetuate a selected individuals or group of individuals which is having specific values to him. 
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Region 

Districts 

Crop Grown. 


A 

i. 

Warm arid Casta! region 

Ratnagiri, Raigad, 

Mango, Cashewnut, Coconut, 

• 1 


Rainfall 80" to 200 “ (inches) 

Thane, Sindhudurg 

Chiku, Banana, Pineapple, Jack 

n 


with Humid Climate 


fruit, Aracanut 

'■‘A 

2. 

Western Deccan region 

Parts of Kolhapur, 

Mango, Banana, Chiku, Limes, 


.. 

partly dry and humid with 

Nasik, Satara, Sangli 

Guava 

'A 

a 

30" to 50" Rainfall 

and Poona 


J 

nr 

i 

Eastern Deccan Region : 

Jalgaon, Dhule, A’Nagar 

Mosambi, Limes, Grapes, 


{ 

Fairy dry and Hot with 15"to25" 

Solapur, A'Bad, Beed, 

Papaya, Banana, Guava, 


\ 

l 

1 

Rainfall 

O’bad, East Pune 

Pomegranate, Fig, Phalsa. 

) 

r u 
i 4, 

i 

^.. ..... .., r . 

Western vidharbha & Estern 

Buldhana, Akola, Part 

Mango, Banana, Grape, 

"A 

t 

1 

Maharashtra : fairly hot with 

ofYeotmal, Parbhani, 

Mosambi, Santra, Fig, custard 



20" - 30" rainfall 

Nanded, Hingoli, Washim 

Apple, Guava and Phalsa. 




Aurangabad, East Khandesh. 


- > 

5. 

Worth East Region of 

Amravati, Wardha, Nagpur 

Orange (Santra), Mosambi, 



Vidharbha ': Hot and Dry 

Chandrapur, Bhandara, 

Mango, Papaya, Guava and 



with Partly humid rigion 

some Akola. 

Limes. 



with 30" - 40" rainfall. 
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of Propogation : 

i) Sexual propogation (seed): ii) Asexual or vegetative propagation : use of stem, leaves & 
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Seed Propogation : reproduction seed by fusion of male and female gametes 

Polyembryony : The phenomenon of production of more than one seedlings from a single 
seed is called as polyembryony. It is boon of nursary man. 

Polyembryony is common in citrus and Jamun. 

Seeds germinates within the fruits is called as viviparous germination e.g. Jack fruits, 
Avocado, Papaya etc. 

Cuttage : It is method of asexual propagation in which a portion of any vegetative part such as 
stem, leaf, or root is cut from the parent plant and is placed under favourable environmental 
condition to form roots and shoots thus produce new individual plant. 

A) Stem cutting : It can be defined as the cutting which can be produce by cutting the stem is 
called as stem cutting, it has three types based on nature of woods. 

i) Hard wood cutting : e.g. Grape, Pomegranate, Fig, Mulbery, Acalypha, Rose etc. 

Cutting usually prepared from the wood of the previous season’s growth. 

ii) Semi Hard wood cutting : Cutting prepared from new shoot just after a flush of growth 
which is partially matured e.g. Eranthernym.,... 

iii) Soft wood cuttings : Cutting made from succulent harbaceous, green house plant such 
as. Carnation, Portulaca etc. 

B) Leaf Cuttings : Leaf is used for cutting to produce cuttage seedlings, Types are : 

i) Leaf blade cutting : Long tapering leaves cut into 2-3 in pieces are inserted into sand and 
after some time new leaf form at the base of leaf pieces e.g. Snake plant. 

ii) Leaf vein cutting : The new plants develops from the leaf vein at the base of leaf piece 
e.g. Begonia rex. 

iii) Leaf margin cutting : The new plants arise from foliar embryo’s in the notches at the leaf 
margin. 

iv) Loaf bud Cutting : Cutting consist of leaf blade, petiole, and short piece of the stem with 
attached auxiliary buds e.g. Black berry, Camellia, Lernon. 

C) Root cutting : Cutage seedlings are prepared from cutting of roots, e.g. Guava, Pahadi 
Gulab, Indian cork tree. 

Layering : It is development of roots on a stem while it is still attached to the parent planis. 
Methods are as bellow : 

A) Simple layering or Tongue layering : In this method a branch is bent to the ground and 
some portion of it is covered by soil leaving the terminal and the branch exposed e.g. Guava, 
Jasmine. 

B) Compund or serpentine Layering : It is same as like simple layering except that the 
branch is alternately covered and exposed aiong its length e.g. Guava. 

C) Mound stool layering : In this method plant is cut back at the ground during the dormant 
season and soil is covered at the base of newly developing shoots e.g. Apple, Guava. 

D) Air layeirng or Gooty : In air layering roots form on the aerial shoot. 

The best rooting medium for this layering is Shagnum moss e.g. Pomegranate, Fig. 

Suckers : Sucker is a shoot which arises on the plant from bellow the ground. 







* Crown : It is the part of the plant stem at and-bellow the surface of the ground from which new 
Ishoots are produced, e.g. African violet, strawberry. 

* Bulb : It is a specialized underground organ consisting a short, fleshy, usually vertical stem 
axis at apex a growing point and enclosed by thick fleshy scales. 

* The arial bulblets of a bulb is called as bulbils, e.g. Onion. 

* Corm : A corm is swollen base of stem axis enclosed by dry scale like leaves, e.g. Gladiolus. 

* Stem tuber : It is short terminal portion of an underground stem which has become thickened 
because of accumulation of reserve food material e.g. Potato. 

* Root tubers : Certain herbaceous perennials produce thickened roots which contain large 
amount of stored food e.g. Sweet Ptoato, Dehlia. 

* Rhizomes : It is a horizontal stem growing either underground or along surface of ground e.g. 
Canna, Ginger. 

* Runners : It is a specialized stem in which develops from the axial of leaf at the crown of plant 
e.g. Runners. 

* Grafting : It is a art of joining two different plant parts together, in such a manner that they 
unites and continues their growth as simple plant. In grafting a bud stick consisting two or more 
buds is inserted into the stock. 

* Stock : It is lower portion of the graft union. 

* Scion : It is the upper portion of place at which both unites is term as scion 

* Methods of grafting : 

* A) Scion attached method : In this method scion is kept attached to the mother plant till the 
graft union takes place. It is followed in folliwing methods : 

i) Simple approach or Inarching ii) Saddle grafting iii) Tongue grafting 

* B) Scion detached method : Scion is detached firstly from mother plant and then inserted 
into root stock. So as an .union.takes place, these methods are i) Veneer grafting ii) Saddle 
grafting iii) Wedge grafting iv) Whip grafting, v) Whip and tongue grafting vi) Stone grafting 
(Epicotyl grafting) vii) Softwood grafting e.g. cashew. 

* C) Methods of grafting in established trees [ i) Side grafting ii) Crown grafting iii) Top- 
working. 

* D) Methods of renovation : It is adopted to rejuvenable the old trees. 

i) Bridge grafting ii) Butress grafting. 

* Budding : It is an art of insertion of single mature bud into the stem of the rootsstock in such a 
way that the union takes place and the combination continues to grow. 

* Methods of Budding : 

1) Shield Budding : i) Thudding ii) I budding. 

2) Patch budding 3) Flute budding 4) Ring budding 5) Forket budding. 

* Earthen pots : 

i) Nand : Size 15" x 7.5" x 12“ used for raising of bulbs (Dahlias & Lily) & ornamental foliage 
plants like Croton, Panax etc. 

ii) Khobda or Kunda : size : 12" x 7" X 7" for roses and ornamental foliage plants. 

iii) Pela : size 8"X 4" X 6" raising of seedlings and growing of small herbaceous plants. 
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iv) Parli: size 10" x 7" x 4" for small ornamental plants. 

v) SVIadki: size 6"x 6" x6" for rootstock plants for grafting like mango, Guava etc. 

* Methods of Planting : 

* 1) Square system : In this system tree is planted on each corner of square whatever may be 
planting distance e.g. Mango, Banana, Citrus. 

* in this method plant to plant and row distance is same. 

* 2) Rectangular system : This system is simillarto that of square system except the plant to 
plant and row to tow distance is not same. 

* 3) Hexagonal system . Equilateral Traingle system : Trees are planted at each corner of 
equilateral triangle six trees from hexagon with seventh tree in the centre hence also called as 

septuple. 

* In this method 15% more tree accomodate from square system. 

* 4) Triangle system : Trees are planted as in the square system but plants in 2nd, 4th, 6th and 
other alternative rows 1st, 3rd and 5th give more space to plants but difficult to intercultureing. 

* 5) Digonal / Quincunx system : As like square system but planting the filler (additional) tree 

in centre of square of permanent trees e.g. Mango and fig. . 

* 6) Contour system : Only followed on hills with high slopes. 

* Training : It refers to prunning followed primarily to give a definite shape or form to trees and 
also to control growth. 

* Definition : An operation done to a plant by which it is made to develope an orderly frame wcrk 
or structure and this is spreading on pergola with or without prunning of plant parts and it is 
done when plant, shrub vines are young. 

* System of Training : 

iT 1) Central leader: It is adopted in trees which have pronounced apical domirience. The 
main trunk grows undisturbed. Close canopy and tree grows great height eg. pear and some 
varieties of apple. 

* 2) Open centre : The main stem is allowed to grow only upto a certain height by heading 
within a year of planting and all the subsequent vegetative growth pronounced by lateral 
branches e.g Pear, Apples etc. 

* 3) Modified leader system : It is intermidiate between the central leader and open centre 
combining the advantages of both the system. Central stem grow to first four to five years then 
lateral branches allow to grow e g. Pear, Apple, wallnut etc. 

* Other Methods of Training. : 

* 1) Caldwell system : The branches of the plants are bent and pegged to the ground 

* No prunning involved in this method e.g. errect growing varieties of guava. 

* 2) Fan system : Afan shaped frame is developed by allowing the branches to grow only on 
plants paralled to wall, suitable for wall side planting in home gardens, e.g. ornamental plants. 

* 3) Ccrden system : A single arm allow to develop from trunk which will be trained along a 
jstretched wire towards one side e.g. Grapes. 

* a) Two arm kniffin system : Two arms are allowed on main stem at height of 5-6 ft. and they 
are trained on the wire on either side e.g. Grape. 

b) Four arm kniffin system : These will be four arms each side two on the trunk, The first 








pair of arm arise at ht of 3-4 ft and second 5-6,ft eg. Grape. 

* 5) Overhead trallies / Telephone system : The wire will be fixed horizontally on some posts 
just telephone wires e.g. Grape and ornamental creepers. 

* 6) Pendal / Bower / Arbout System : A pendal will be erected with the help of pillers and 
wires and the plants will be trained on the pendal with suitable frame work e g. Grape, 
Ornamental creepers etc. 

* 7) Singly stake / Umbrella system : Main trunk will be supported by a stake 

* Crotch : It is a common joint of large branches from which some times more than one lateral 
branches arise. 

* Weak crotch / Weak joint: The joint formed by two equal branches arise from the common 
point is called as weak crotch or weak joints. 

* Water shoots / Sprouts : The extraordinary vegetative shoot growing from high point on the 
main trunk or branch in an upright direction at the expense of parent branch from which arise is 
called as water shoot or sprouts. 

* Prunning : An art or science of cutting away a portion of plant to improve the quality of product 
or to heal and repair the injury, the parts more commonly removed are branches or leaves or 
both obviously prunning is subtraction process 

* Methods of purnning . 

1) Thinning out: It refers the removal of the branches entirely from its base leaving no 
stubs. 

2) Heading back : Prunning or cutting of main stem or all or few of the branches leaving a 
basal portion e.g. Hedges, ornamental shrubs, October prunning in grape. 

3) Disbudding or Budding off : Young buds are nipped without giving them the chance to 
sprout. 

4) (Punching and Topping : Removal of tips or shoot alone with a view to stimulate mildely 

the lateral growth e.g practice regularly in coffee. . 

* Bulk Prunning : Removal of large limbs as contrasted to remove of larger number of small 
branches. 

* Crotch :The angle made by the attachment of a branch to the trunk or another branch. 

* Deheading : A severe heading back of major limbs of tree. 

* Heading back : Removal of Terminal pration and twig or branch. 

* Leader : The most prominent and upright branch throgh the center of the tree which tends to 
(dominate all others. 

* Scaffold branch : The main branches arising difficultly from the trunk of the trees. 

* Spur : Shoot or twing with limited growth. 

* Trunk: The main axis of plant from ground level to the point of branching 

* Twig : Shoot growth new or dormant. 

* Chemical fruit Thinners : i) Ethaphon (200 - 300 ppm - 30 - 40 days after blooming) 

ii) Nephthalene acetic acid (NAA @ 25-50 ppm, 15-20 days after blooming) 

iii) Pianofix (Full bloom period - 75% flowering @ 25 ppm on peach. 

* Fruit set: The changes which mark the transition of flowers to young fruit is called fruit set. 





* Unfruitfulness : When the tree produces abundant flowers; set the fruits but unable to carry 
them up to maturity is known as unfruitfulness. 

* Monoecious : Monoecious species are those that have stamens and pistiils borne on the 
same plant but different flowers e.g. cucurbits. 

* Dioecious : Dioecious species are those in when stamen bearing flowers and pistil bearing 
flowers are borne on seperate plants e.g. Papaya, Fig. Date palm. 

* Diatory requirements of fruits : 120 gm/ capita / day and vegetable : 280 gms/capita. 

* Availabiliability in India : Frutis : 93 gm /capita /day and Vegetables : 150 gm/capita/day. 

* The plants become s dormant durin g summer are known as caducous 

* An illness which is known as favism is caused in people due to allergy to pollens and to green 
pods of Broad bean. ■ 

* K improves qulaity of fruit. 

* Spraying of water on foliage is called syringing. 






ORNAMENTAL HORTICULTURE 

Ornamental Horticulture : It is branch of horticulture where various plants are studied for the 
use of human life which gives pleasure to the man. 

Flor iculture : deals with cultivation of flowering and ornamentals plants on a commercial 
scale. 

Arboriculture : Deals with the growing of plants for scientific or educational purpose where 
they are collected and maintained OR The cultivation of trees for their aesthetic values is called 
as arboriculture 

Land scape Gardening : Branch where beauty of pedicular place is in riched or increased by 
little modification without disturbing the natural beauty by growing different ornamental plants 
with architectural view. 

Shrub : A perennial plant having many woody branches arising from the base of the plant with 

height of about 0.5 to 4 m. 

Climber : A plant which posses special structure to climb over a support is called climber 
when spirally twins and support is called as twiners. 

Creeper : Those plants which are unable to climb vertically on their own because of their weak 
stem. 

Garden : A garden may be defined as an area established with valuable and pleasurable plants 
jadjucent to house. 

Gumohar is a fine textured tree sand garden is also known as Ryoangi. 

Trimmed formal hedges, Cypers, Ashoka trees and topiary are typicai features of the Forma! 

Garden. 

Rose Garden of Ludhiana is a wild garden or Free style garden. 

Garden styles of the World 

1) English garden : main features i) Lawn ii) Herbaceous border iii) rockery. 

2) Italian garden : Features : massive flight of stairs generally of marbles. 

3) French garden : The style of Le Notre can be termed as evolution of mastery of the art ot 
formal garden in its perfection. 

4) Persian Garden : Features : Nahar (Flowering canal) of water. The concept of persian 
paradise where cooling water flows. 

5) Mughal Garden : a) site and style of design b) walls c) Gates d) Terrace e) Nahars or 
running water 0 Baradari g) Often a tomb or mosque h) trees 

Edging : Linning of border of flower beds, paths, lawn and shrubbery with brick., concrete or 
living plants is known as edges. 

A Beautiful maintained lawn - add and accounts for 75% Beauty of garden. 

The most commonly used grass for preparing lawns is doob grass (Hariyaii). 

The grasses used for making lawn 1) Doob grass ( Cynadon dactylon), Buffalo, grass 
(Sterotaphuram diamidiatum), Chain or Blue grass ( Sporobolous formolus). 

Methods of Planting the Lawn : i) Sowing seeds ii) Dibbling iii) Turfing iv) By Turf Plastering 

The path of garden should be 90 cm to 1.2 m wide to allow two person to walk. 







Arches : Arches are placed over walks, these are usually made up of an iron and are about 
two meter height and one meter broad. The angle iron are fixed in a ground. The arches 
provide support to climbers and ramblers. 

Pergola : A series of arches forming a covered walk is called as pergolas. 

Bog Garden . It is an actual bog is a area where is stagnated acid water and only plants such 
as sundew, butterworts etc grow. 

Trophy : It refers to arrangement of potted colourful foliage flowering shrubs and flowering 
annuals or herbaceous perennials around a trees or any central object such as statue. 

Topiary : It is shaping of plants in various decorative forms of geometrical shapes(Squre, 
cubes, rectangular, dome, globe, half globe etc.) 

Conservatory : a shade house commonly known as conservatory furnery, used for keeping 
shade loving or partial shade loving plants. 

Lath house ' Wooden constructed structures used in the gardening, growing green house 
plants is called as lathhouse. 

Terrarium : It is a rectangular glass case with a cover.inside of which small plants are grown 
for indoor decoration. 

Window garden : It refers to kind of gardening where plants are grown within the room just, 
opposite of close to the window or an window grill outside 

Window garden is also known as window box gardening. 

Rainy season annuals : Plants can grow in rainy season (Flowring) e.g. Balsam, Galardia, 
Cosmos, Dahlia , Holley hock, sunflower, zinia, cockscomb, petunia, salvia. 

Cold season or Winter annuals : Plants thrive and bloom in winter season e.g. Aster, 
Carnation, Corn flower, Sweet sultan, Sweet pea, Pansy, Verbena phlox. 

Hot weather or summer annuals : Plants which comes in blooming from March - May. e.g. 
Aster, Marrigold, Verbena, Sunflower etc. 

Prickling : It is practice of transplanting young seedlings into small pots individually or in 
nursary beds with richer soil giving wider, space (10-13 cm). 

Various styles of Bonsai: 

1) Upright or chokkan style : Single specimen grown with straight and upright stem. 

2) Winding or kyokkuk style : single trunk is twisted once or several times. 

3) Obligate or shaken style : Also referred as windswept style plant grow in the obligate 
position. 

4) Gnarled or Hunkan style : Trunk is twisted near the ground once or twice to form a knob 
or loop. 

5) Cascade or kengai style : The trunk hangs over the edge of the container. 

6) ikadi - Buki style : Tree laid horizontally and several branches allow to grow vertically. 

7) Clasped to stone style : Single tree is grown with its roots trained over a stone or some 
blocks of boiler ash. 

The first school of Ikebana called as Ikebano meaning arrangement of flowers of the 
hermitage along a pond. 

Three basic lines of traditional Ikebana school namely as Heaven, Man, Earth. 

Morimono : The arrangement of flowers in combination with fruit and vegetables are termed in 
japanese is Mortimono. 





FLOWER PRODUCTION TECHNOLOGY 


1, ROSE 

B.N. : Rosa sinesis (2n = 14) 

Family : Rosaceae : * King of Flower 

Types of Varieties : 1) Hybrid Tea (FIT.): Cross between Hybrid perpetuais x Tea roses of 
china. 

The first modern rose is H.T. La francs was develolped by Guflot in 1867. e.g. John F. 
Keneddy, Gladiator, Superstar, First prize (pink) 

The first yellow pernet rose was developed by Pernet Drucher, Commonly known as Pernet 
rose, 

B.S. Bhattachatarjee : Father of Rose breeding 

First. H.T. Yellow rose was named as soieiidoor. 

Pusa Mohit, Suchitra Thornless Varieties of Rose. 

2) Floribunda : Cross between Hybrid Tea x Poiyantha. 

First foribunda is Rodj iatte. 

e.g. Banjara, Iceberg, Red gold, Queen Elizabeth, Sea pearl, Now day mostly used 

3) Miniature' . Also called as Baby roses e.g. Red flush, Baby coldstar, Cri-Cri, Pixie. 

4) Poiyantha : Cross of Rosa multiflora x variety named Dwarf pink china, e.g. Echo, 
Flamboyent, Snow princess. 

Pollen sterility cheked by Acetocarmine. 
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5) Rambler : e.g. American pillar, excelsa, Dorothy, 

6) Climbers : e.g Golden shower, Royal gold, Dehli white pears 

7) Shrubs : e.g. Fountain, Cock tail, Butterfly wings. 

Propagation : i) By cutting : Stem cutting ii) By budding : shield budding. 

Spacing : i) Hy. Tea : 75 x 90 cm, foribunda : 60 x 90 cm. Miniature : 30 x 60 cm, climber 90 x 
120 cm. 

;Mannuring : 5-10 kg FYM , 100 gm N + 100 gm P 2 0 5 + 70 gm K 2 0 per plant. 

Yield: First year - 30-40 flowers / plant. 

Third year - 50-65 flowers / plant. 

In Green house -150-300 flowers/m 2 

2. CHRYSANTHEMUM 

Golden Flower - National Flower of Japan. 

B.N.: Chrysanthemum morifolium and C. indicum * Family : Compositae 

Crysanthemum is also called as Queen of east or Glory of East or Winter Queen. 

Propogation : i) rooi suckers ii) Terminal stem cutting most commercially used spacing ; 30 x 
30 cm or 30 x 45 cm. 



* |Nutritional requirement: 200 kg N + 200 kg P 2 0 5 + 200 kg K 2 0 /ha, 

* Yield : 10-12 tonnes flowers / ha. Axillary shoots produce buds called crown buds. 

* Varieties with important groups. 

I) Large Flowers : 

i) Incurved : Ray florets incured. e.g. snow ball (white), Sonar bangla (yellow), 
Chandramma (yellow) 

ii) Reflexed : Ray florets reflex outside e.g. creota (white) city beauty (yellow), Sweet 
|heart (pink), Dorothan (white). 

iii) Spider : ray florets tubular and incurved e.g. Mahatma Gandhi (cream), Rupasi 
Banglow 

II) Small flowers: 

i) Single : e.g. cordinal (red), Chairman (bright yellow), ray florets are 5 or < 5. 

ii) Double : ray florets > 5, e.g. Junta wells (Yellow), Manbhavan (yellow). 

iii) Decorative : Aretic (white), Blue chip (purple), Alankar (orange) 

iv) Anemone e.g. Graceland (white), cloud bain (white). 

v) Pompom : Cameo (White) Ewe (Purple) Nanako (Yellow). 

* Special Horticultural Practices : 

1) Pinching I Stopping : Removal of growing point of shoot along with few leaves is caiied 
as pinching the top main stem measuring 3-5 cm is removed when the plants are 8-10 cm. 

2) Disbudding : Removal of all buds except 1 or 2 on a stem. 

3) Deshooting : Removing all side shoots before plant attain size 2.5 cm of flower. 

4) Staking : Providing support to the plants 

* Sonali tara is important variety of chrysanthemam 

3. ASTER (2n = 16) 

* B.N: Callistephus chinensis * Family: Compositae 

* Tyeps of Aster : i) Ramkati : pink, purple, White flower, ii) Late): requires 5 months. 

iii) Midlate: 100 -120 days iv) Powderpuff: maximum flower with big size, 
v) Ostriy bloom : big size blume flowers. 

* Varieties : American beauty, American branching, Ostrich Feather, Loss - angels, star dust, 
Rose pink, Dark Blue, super joint pupie and white, Indo Ame, Noverties. 

* Propogation : by seed 800 to 1Q00 gm seeds / ha. 

* Spacing: 30 x 30 cm or 30 x 45 cm. 

* Nutritional requirement: 100:200:75 kg NPK/ha. 

* Yield : 10-12 tonnes Flowers I ha. 1.5 to 2.0 lakh bundles. 

4. JASMINES 

* B.N.: Jasminum sambac (Mogra). J auriculatum (Jai), J. grandiflorum (Jui) 


J. officiate (Chameli). * Family : Oleaceae. 







* Largest Area of India Under this Flower Crop. 

* Life time - 6-8 years in case of mogra. 

* Varieties: 

Mogra : Motia, Madanban, Ramban, Gundu Mauli, Bela, Virupakshi, Rai. 

Jui: Co -1, Mullai, Parimulli, Large round, short point 

Chameli or Jai : Co -1, Pinchi, coimbtore, Pink pin, Thimmapuram. 

* Propagation : By cutting, 

* Spacing : Mogra - 75 cm x 1 m or 1.2 m x 1.2 m, Jai 2 x 2 m, Jui : 1.8 x 1.8 m. 

* Nutritional requirement: 35-40 tone FYM, 100 : 50: 25 kg NPK/ha. 

* Yield : Mogra : 2000-3000 kg flower /ha. Chameli: 8000 kg flowers / ha, jui / Jai: 10000 kg 
flower 

5. CROSSANDRA 

* BN : Crossandra undulaefolia (Scarlet oragne) * Family: Acanthoceae 

* In Hindi it is called Priyadarsh, in south it is called Kankambaram. 

* Propagation : By seed or cuttings. 

* Varieites : Delhi cultivar, Oragne, Lutea yellow. 

* Spacing : 30 x 60 cm. 

* Fertilizers : 25 ton. FYM + 50 kg Urea + 100 kg SSP + 60 kg MOP 

* Yeild : 4000-5000 kg flowers / ha. (15000 flowers / kg). 

6. MARIGOLD 

* BN.: Tagets erectus (African marrigold), Tagets patula (French marrigold) 

* Family : Compositae French marrigold is suitable for Hanging basket and edigng. 

* Rose of Indies : Common Name. 

* it is not used for Gajara. 

* Varieties. 

i) African marrigold : Yellow suprime, Hawai, Giyanagold, New Alaska, Happiness, Primrose 

ii) French Marrigold : Rusty red, star of India, Harmony, Red bokardo, Lemmon drops. 

* Propagation : By seed seed rate 500-700 gm / ha. 

* Spacing : 60 x 60 cm or 45 x 45 cm. 

* Nutritional requiremnt: 100 kg N + 50 kg P + 50 kg K/ha. 

* Yield : 8-9 tonnes flowers / ha. while 12-15 tones / ha in hybrid. 

7. GLADIOLUS / SWORD Lily 

* B.N.: Galdiolus tristis. * Family : Iridaceae 

* Queen of Bulb. 

* Varieties : A) Big flowered varieties : George mazurc, Patrica, Yellow stone, Snow princes, 
Cherry blossom, Friendship, Happy end, Melody, Agni - Rekha, Poonam, Oskar, Suchitra. 

B) Small flowered varieties : Royal jubilee, Red canna, Butterfly, Canbera 






* Propagation : By corms with diameter: 4-5 cm and wt 20-30 gm, 

* Spacing : 20 x 20 or 20 x 30 cm. 

* Seedrate : 1,60,000 corms per ha or 3200 kg cormes/ ha. 

" Yieid : 2 - 3 lakh spikes / ha. & 10 -12 tonnes corms per ha 

* Special horticultural practice in Gladiolus is curring of spikelets. 

8. Tuberose 

* BN: Poliantha tuberosa, * Family: Amryllidaceace. 

* Common Names : Rajanigandha . Nishigandha sward Lily. 

* Varieties : 1) Single flowered : 5 petals per flower, Calcutta single, Coimbatore, single, 
Banglore single, Shrinagar. 

3) Semidouble : 10-15 petals per flower, 2-3 rows of corolla segments 

3) Double : More than 15 petals / flower e.g. pearl, suhasini 

4) Veriegated : leaves with verigated margin. 

a) Verigated single : Rajat Rekha, Suverna Rekha. 

b) Veriegated double . Dhawal (Golden margin) 

* Propagation : by bulb with diameter 1.5 - 2.5 cm and wt of above 30 gms. 

* Planting : March - April. 

* Spacing : 30 x 20 cm or 20 x 15 cm. 

* Seedrate : 5000 to 6000 kg bulb / ha or 1.5 to 2 lakh bulb / ha. 

* Nutrition : 50 tonnes FYM + 200 kg N + 300 kg P 2 0 5 + 200 kg K 2 0 / ha. 

* Yield : 6000 to 8000 kg Flowers / ha./yr. in single, while in doubles : 12-14 tonnes /ha. 

* 12000 to 15000 kg bulbs can be obtained after removal of crop. 

9. GAILLARDIA 

* BN . Gaillardia pulchella * Family: C-ompositae 

* It is also called as Blanket Flower. 

* Types of Flowers and varities : 

1. Single flower varieties : Indian Cheif -1,2,3 Jetrafiesta. 

2. Double flowered varieties : Ragalis, Sangainea, sanshine 

3. Perennial type . Dazzler. 

* Propagation by seeds : 1 to 1.5 kg seeds required per ha. 

* Nutritional requirements : 20-25 tones FYM + 50 kg N + 50 kg P + 50 kg K/ha. 

* Yield . 4000 to 5000 kg Flowers / ha. 

10. CARNATION 

* B.N . . Dianthus caryophyilus * Family: Caryophyllaceae 

* Varieties : 1) Border carnation : Madonna, king cup 

* Propagation: layering. 






2) Perpetual flowering carnation : Arthur sim, Willium sim, Allwoods crimson, Ancient 
Rose, Canadian Pink, 

Propagation: Slip cutting Var - pink Dona 

3) Marguerite or chabud carnation : Aurora, Marie, Nero, Marguerite white. 

Propagation of seeds : 400-500 gm seeds / ha. 

Spacing : 20 x 30 cm or 30 x 45 cm in bed OR 25 plants / m 2 in green house. 

Nutritional requirements : 20-30 ton FYM+400kg N + 200 kg P 2 0 + 100 kg K 2 0/ha. 

Special Cultural Practices : 

1) Pinching (Stopping): When plant of about 20-25 cm long pinch 7.5 cm growing point. 

2) Deshooting : removal of unwanted weak shoots. 

3) Disbudding : Practiced to obtain long stalk and longer bloom, Terminal shoots disbud. 

4) Staking : Providing support to avoid dislogging in plants. 

Yield : Per plant = 70 to 100 flowers, 400-500 flowers / sq.m. 

11. ORCHIDS 

B.N.: Bletiapurpurea, * F: Orchidaceae. 

Orchids growing on shrubs called Epiphytes (air plants). Growing of rocks is termed Lithophytes 
while ground dwelling are referred as Terrestrial. Some growing on decaying organic matter or 
logs is known as saprophytes. 

Orchid Flowers have 2 Sepal, 3 Petals called Tepals and gynostemium a reproductive part. 
Propagation : Both by seed and vegetative as by division, cutting ancfair layering. 

, The technique of meristem culture is used for rapid and large scale multiplication of orchids. 

12 . ANTHURIUM 

B.N.: Anthurium adreanum * F.Araceae. 

Varieties : Abe (bright pink) Avo jose (white) Haga (white) Nova -Aurora (Red) Ozaki (red) Red 
Elf, Rico (rose) sun burst (bright orange) sarina (white and rose), Uniwal (white) 

Propagation : by seeds, division, cutting, micropropagation. 

Media : A media containing peat + pine back + perlite (2:2:1) give top flowers 

Optimum temperature for growth : 18-21°C. 

Length of spathe is greater than length of spadix. 






POST HARVEST HANDLING OF 
FROSTS AND VEGETABLES 


* India produces 53% of worlds Mango, 17% of Banana, 11% Onion, 8% Guava, 28% Cauliflower. 

* Maturity : It is attainment of full development stage after which ripening is takes place. 

* Ripening : Quality to transformation of maturity fruit due to which it becomes edible 

* Types of Maturity : 

i) Physiological maturity : after attainment of full maturity frutis starts senescence. 

ii) Horticultural Maturity : Stage of development at which theya are fit for consumption. 

* Depending upon post harvest Handling and use : 

i) -Shipping Maturity : Frutis harvested earlier than desert maturity for long distinct market, 

ii) Desert Maturity : Fruits ripen before consumption e.g. climectric fruits. 

iii) Processing Maturity : Fully ripen fruits are harvested e.g. Tomato - redripe 

iv) Culinary Maturity : Fruits and vegetables used for culinary purpose. 

* Aroma Giving Compounds 

1. Banana : Amyl ester 2. Sweet orange : Limonene 3. Lime : citral. 4. Grapes : Gerania? 
compunds and methyl acetate 5. Papaya : Ethanol compounds 6. Pine apple : Beta methyl 
thiopropinate 7. Guava : Beta caryophylline 8. Onion: Alyl di sulphate 9. Garik;: Dt afyf 
disulphate 10. Chilli ; Capsicin 11. Raddish : Isothiocynate 12. Black peper ; fpyprine 
13 Tomato : 2 isobutyl thiozol. 

* At maturity juice contains in fruits of lime 25% mandarin - 33 % and oranges ; 30-35% 

* Growth of seeded fruits like Ber, Sapota, Grapes follow Double sigmoid growth pattern, 

■ Apple -• Single sigmoid curve. 

4 Kivi fruit; Triple sigmoid curve. 

Graded Maturity: Noticed in fruits like Ber, Jamun, grapes, guava, phalsa, etc. due to sequential 
flowering and flower opening. 

* Urea spray @ 8-10% delays the maturity in mango. 

* Harvesting : It is selective picking of properly matured fruits from tree 

* Dr. B.S.K.K.V. Dapoli developed Nutan Zela for harvesting of mango and Atul harvester for 
harvesting of sapota. 

4 Ps ©cooling : Means rapid removal of field heat from fresh fruits or vegetables during or after their 
preparation for market of before storage. 

4 Precooling Introduced in 1901 for long distance rail transport in USA. 

4 Sulphur - Methionine is the precursor of ethylene. 

* Phylloxanthin is the precursor of Abscicic acid (ABA). 

* Central food and Technological Research institute (CFTRI) Mysore was established in 21 st Goober 
1S50. 


* Leafy vegetables are commonly precooled by vaccum colling method. 

* Cooling with air requires longer time than cooiling with water. 









Cold storage is most widely used method for storage of Horticulture Produce due to its simplicity. 

Zero energy cool chamber (ZECC): Based on principles of evaporative cooling invented by 
Dr. S. K. Ray (1984) at IARI, New Delhi. 

Diamension : 3.76 m length x 1.35 m breadth x 0.62 m height. 

The ZECC can reduce temp, by 17-18°C during peak summer months and maintain a very high 
humidity of about 95%. 

Chilling injury : No. of fruits and vegetables of tropica! and subtropical origin developes 
physiological disorders when exposed to a temp, of below their optimum temperature but above 
their freezing points, this phenomenon is known as chilling injury 

Freezing injury : Formation of ice crystals in the tissues at temp, below freezing point is called 
as freezing injury. 

Food preservation : The science which deals with the methods of prevention of decay or spoilage 
of foods during storage. 

Asepsis : Means preventing the entry of micro organisms. 

Pasteurization : The process of heating the product to boiling temperature or slightly below for 
a sufficient length of time to kill or inactivate the microorganism which cause spoilage is called as 
pasteurization. 

Pasteurization does not kill all microbes but some spores and spore forming bacteria like Bacillus 
subtilis can survival and multiply later on moulds requires oxygen for their growth. 

Sterilization : Destruction of all viable microorganisms by means of is known as sterilization. 

Heat sterilization is most effective process of food preservation. 


Sr. 

Pasteurization 


Sterilization. 

1 . 

Temporary method of preservation 

1 . 

Permanent method of preservation. 

2. 

Partial destruction of microbes 

2. 

Complete destruction of microbes. 

3. 

Temp, beollow 100°C 

3. 

Temp, above 100°C 

4. 

Normally used in fruits 

4. 

Normally used for vegetables. 


Prservatives : Any substance which is capable of inhibiting, retarding or arresting the porcess 
of fermentation acidification or other dcecomposition of food (But does not include common salt) 

Food Product order (FPO) : 1955 

Filtration method of preservation is used for preservation of soft drinks, juices and wines. 

Fruit juice beverages are bottled with C0 2 content 1-8 gm / lit. 

[Sugar acts as preservatives by Osmosis. 

Salt concentration of 15 - 25 % is sufficient to preserve most of product. 

The layer of oil on the surface of any food produces anaerobic condition which prevent the growth 
of moulds and yeast. 

Biopreservatives : The antibiotics which are used to preserve the fruits and vegetables and 
their products is called as bio preservatives e.g. Nicin, Pimaricin. 

Preservative by Irradication method is called as cold sterilization. 

IAEA (International Atomic energy Agency) and WHO recommonded that radiation does of up to 1 





mard. is not Hazardous. 

* Oleoceljosis : It is mechanical injury to the epridermal or oily cells of rinds of citrus fruits. It is 
serious problem in limes and lemon 

* Chemicals used to speed up mechanical harvesting : some Abscission chemicais e.g. Efherai, 
and Cyclohexamide compounds 2, 4D, NAA, Ascorbic acid , citric acid curing : It is removal of 
excess moisture from the outer skin and neck of onion. 

* Onion may be cured in shed by windrow method. 

* Grades of 1) Mango : A grade > 350 gm, B : 300 to 350 gm, C : 250 to 300 gm, D =< 250 gm. 

2) Grapes : 450 gmwt of bunch for export quality, 100 to 125 berries each wt 4-4.5 gm. 

3) Sapota : A grade > 100 gm wt., B - 75 to 100 gm, C = < 75 gm wt./ fruit. 

4) Pomegranate : i) super size > 750 gm ii) king size : 500-750 gm iii) Queen size : 400-500 gm. 
iv) prince size : 300-400 gm v) 12 A and 12B = 250-300 gm. 

5) Tomato : i) Mature green stage, ii) Braker stage : 10% colour to fruit iii) Turning stage 1:10-30% 
colour to fruits iv) Turning stage II: 30-60% colour to fruit v) Light red : 60-70% colour to fruits vi) 
red coloured < 90% colour to fruit viii) fully red : 100% colour to the fruits 

* Types of preservatives r 

1) Natural preservatives : e.g. salt, sugar, acetic acid spices - class I type 

2) Synthetic chemicals : Sodium benzoate, Potassium meta bisulphite (KMS), Sorbic acid. 

3) Biopreservatives : Nicin, Permaricin - Class ill type 

* Sodium benzoate is used for coloured juices. 

* Jelmeter is used to measure the pectin content, works on principles of viscocity. 

* Salinometer : used to measure the strength of salt solution, principle : specific gravity. 

* Canning I Appertizing : It is proces of sealing food hermtically in containers and processing 
them by heat for long storage. 

* Nicholas Appart (1802) Invented the canning process. Hence he is called as Father of canning. 

* Father of canning or Appertizing - Nicholas Appart 

* Principle of canning : Processing, destruction of microbes with in sealed containers by means of 
heating. In canning there is no addition of any preservatives. 

* Types of can used for canning : 


Sr. 

Can 

For fruit 

For vegetables 

1. 

Butter size can, A, can. 

230-285 gm 

269-283 gms. 

2. 

Open size can A 2 can 

510-565 gms 

538-566 gms. 


* Blanching : The Treatment of fruits and vegetables with boiling water or steam for short period 
followed by cooling prior to canning is known as Blanching, purpose : Inactivation of enzymes to 
prevent Browning. 

* Blanching removes saponin from green peas and poly pheno ls from cashew ap ples. 

* Exhausting . It is process of removal of air from the can is known as Exhausling temp. > 82°C. 

* Processing temp, for fruits is 100°C, For vegetables 175°C. 
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* At the time of filling of can the head space should be kept 0.3 to 0.5 cm in canning. 

* Juice: It is a liquid product containing at least 85% juice and 10% total soluble solids. 

* Fruits suitable for making juice '.Apple, oranage, pineapple, grapes, tomato etc. 

* Ready to serve (RTS) beverages : It is type of fruit behverage which contains at least_5-1G % 
fruit juice an d 10-13% T.S.S. besi des this 0.3% acid. It is diluted before serving hence called as 
ready to serve (RTS). 

* Sector: It is fruit beverage containing at least 20% fruit juice / pulp. 15% TSS a nd 0.3% acidit y. 

* Cordial: It is Sparkling, clear, sweetened fruit juice from which all thepulp and other suspended 
materials are completely eliminated, It contains 25% [fruit juice, 30% TSS and 1.5 % Acidity. 

* Lime fruit most suitable for preparing cordial. 

* Cordial is used as blended in wine. 

* Sirka preservative used in squash. 

* Squash: It is beverage containing clarified or unclarified juice 25 % , TSS - 45% and acidity 1.5% 
suitable fruits : mango, Orange, Pineapple. 

* Syrup: A type of fruit beverage containing 25% juice, 68% TSS and 1.5% acidity. 

* Jam : It is product of the fruit prepared by boiling the fruit pulp with sufficient quantity of sugar to 
desirable consistancy firm enough to hold fruit tissues in position. It contains 68.5% TSS, 45% 
minimum fruit pulp and 0.50 to 0.60% acidity. 

* Fruits suitable : Papaya, Apple, Mango, Sapota Jamun, Aonla, Banana, Tomato etc. 

* Jelly: It is semisolid fruit product prepared by boiling a clear, strained fruit extract free from pulp 
particles after the addition of sugar and citric acid to a such consistancy that gelatinization tekes 
place. 

* it contains TSS - 65% pulp / juice - 45% and acidity 0.50-0.75 %. 

* Optimum pH for jelly making is 3.2 and pectin content 0.5-1.0%. 

* ivlarmsiade : it is a fruit jelly in whicfh slices of fruit or its peel are suspended. 

* Candid fruits and Vegetables : A fruits or vegetable impregnated with cane sugar or glucose 

syrup and subsequently drained free of syrup and dried is known as conded fruits 

* Fruits suitables : Anola, ber, papaya, cherry, apple, peach, orange, lemon, ginger 

* Crystallised fruit / vegetables : Candid fruits/vegetables when covered or coated with crystals 
of sugar, either by rolling in finely powdered sugar, or by allowing sugar crystals to deposit on 
them from dense syrup are called as crystallised fruits. 

* Preserve : When mature fruits impregnated with heavy sugar syrup till it becomes, tender and 
transperent is known as preserve. 

* Suitable fruits for muramba : Anola, apple, pear, mango, pineapple, papaya etc. 

* Karel is the variety of manao for pick le purpose release by Dr. B.S. KKV Dapoli. 

* Phule Harit variety of Brinj al for Bh arit Purpose release by MPKV Rahuri. 

* Springer : A mild swell at one or both end of can is called as springer. 

* Flipper : The can appears normal but when strack against a table top one or both end become 

convex but can be pushed back to normal condition by little pressure, such a can is termed as 
flipper. 

* Breathing : A very tiny leak in the can through which air can pass in and destroy the vaccum is 
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called as breath ing. 

Pitting : Removal of seeds from water melon is called as pitting. 

PLW : Actual loss is Weight of fruits during fruit storage is called as PLW. (PLW = Physiological 
loss in weight) 

Inpackage packing : Packing of fruits in polythene bags and then it packed into CFB boxes is 
called as Inpakage packing. 

Climectric fruits : The sudden upsurge in respiration rate is called as climectric raise or 
climectrism and fruits belonging to this type of raise is called as climectric fruts e.g. Banana, 
Guava, Mango, Fig, Chiku, Jack fruit, Papaya. 

The term climectrism / Climectric fruits is coined by Kidd and Werts in 1925. 

Mycotoxins/Aflatoxins : Chemicals (toxins) eloborated by microbes which make product unfit 
for consumption is called as mycotoxins / Aflatoxins. 

Caramelization : When sugar is heated at high temp, it becomes brown is called as 
caramelization. ““ ' “-——- - 

Shelf life : It is period between after harvesting to before scenscence. 

Pectin is discovered b y Braconel in 1825. 

Typical flavour of Tomato is due to 2 isobutyl thiozole. 

Malic acid: Banana, Mango, Apple. 

Citric acid : Citrus, unripe mango. 

Tartaric acid : Tamarind and Grapes. 

Sodium Benzoate is used as chemical preservtive in the coloured juices to avoid bleaching. 
HACCP Hazardous analysis critical control point. 

GMP : Good Mannufacturing practices. 

GAP : Good agril practices. 

Natural AntiOxidents : i) Ascorbic acid ii) Tocopherol. 

Names of spoilage bacteria : is Clostridium, ii) Salmonella iii) Staphylococcus, 

ii) Lactic acid bacteria : Lactobacillus plantarum. 

Types of Packaging Material: 

i) Shiping container: a) Wooden boxes : Strongest ii) CFB boxes : Most commonly used 

ii) Field containers : Bamboo basket, wood box. 

iii) Consumer packaging material: polythene bags paper bags, stretch film, Trays, 

iv) Gunny bags and jute bags: For onion and potato 
Size of opening of Gunhy bags is 3-6 mm. 

Climectric fruits contairTs^carotin oids while in non climectric fruits contains anthocyrsin. 
Fermented beverages. 

1. Wine ; Prepared from Grapes (alcohol: 7-20%), Sparking wine contains C0 2 . 

2. Nira : Prepared from juice of palm tree 

3. Mead : Wine from Honey. 
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4. . Feni : prepared frorafjuice ot.cas.hew apple, 

5. Brandy : Distilled wine. 

6. Cider : prepared from juice of apple 

7. Beer: Manufacture fro m Barley. 

8. Perry : Prepared from juice of pear. 

9. Kirschwaseer : Wine distrilled from pulp of cherry. 

10. Arrack : Liquor prepared from date palm. 

* Pepometer : Measures fruit firmness. 

* Metrola : Latex meter to measure % latex in rubber. 

* CFL : Central food Laboratory, Kolka ta (1959 ). 

* * Lye peeling : 1-2% NaOH, (Potato, peach) for 30 sec to 2 min. 

* Complete inhibition of microbes : C0 2 (14.6 gnn / lit). 

* D value : 90% microbes were destroyed. 

* F Value : Combination of Time and Temperature. 

* Honey : Only one product which can not be spoilec j'pH of Honey : 3.2-4.2 J 

* Selenium : Antioxident mineral. 
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POMOLOGY (FRUIT CROPS) 


1. MANGO (2n - 40) 

Fruit Crops : 

B.N: Mangifera indica * Family : Anacardiaceae 

Origin: India Nutrient value: Carbohydrates and vita. 

National fruit of India: Indian share 54.2% of total world production. 

Common name Pride fruit of India / Bathroom fruit /Ambesad or of Indian fruit. 

Highest productivity : Venezuela. * TSS : 20%. Plant part used : Mesocrp. 

North Indian Varieties : Alternate bearer, Monoembroynic self incompatible. 

South Indian varieties : Regular bearer Polyembroynic. 

Aiphanso Spacific gravity 1.01 to 1.02, Dasheri: 1.0 

VHT (Vap our heat treatment) recommonded for disinfection of Mango against fruit flies and Stone 
Weevil. 

Black Tip (Chimmy disease) disorder due to smoke from Brick Kilns . 

Two crops are taken in Kanyakumari district of Tamilnadu. 

Mango hybridization work was first started by Burns and Prayag in 1911 at pane. 

Caging Technique of Mango breeding was used in mango by Dr. r. N. Singh. 

Ploiyembryonie rootstock of Mango. 

1)Bappaka! 2) Chandrakaran 3) Goa 4)Olour 5) Kurukkan 6) Solan 7) Mulgoa, 8) Bellari 
9) Valiaicolumban 10) Nileswar dwarf. 

Rumaru : used for dwarfing effect in Dashahari, Oiour in langra and Himsagar while 
Viilaicoiumban for Aiphanso. 

In mango 0.1% flower (perfect) develops fruits to maturity. 

Temperature : 24-27°C is Idea! for cultivation. 

Pollination in Mango:Common house fly.. 

Dashahari, Langra, chausa, & Bombay green are self incompitable mango cultivars. 

Xavier: Variety have highest TSS 24.80 Brix. 

Seed longevity : 30 days. 

Propagation : Stone grafting, Inarch gratting 
Spacing : 7x7 m or 8x8 m. 

Varieties : 1) Aiphanso = Export quality , 2) Chausa : Sweetest variety of mango 3) Dashahari; 
most popular in North India 4) Kesar: Good processing variety. 5) Rosica : Mutant variety of 
mango, 6) Lai Sindhuri: Powdary mildew resistant variety. 

Regular bearing variety : Neelum, Gulbakhas, Himsagar, Pairi, Totapuri. 

Off season bearer variety ; Niranjan, Madhulica, Aiphanso. 

Mulg oa is mo ther of ajl co loured cultivars of mango and useful for making preserve 









* Karel; For pickle purpose by BSKKR Dapoli, Sai sugandha[ by MPKV Rahuri Keserx Aiphanso 

* Hybrids 

1) Mallika: 0 Neelum x Dashahari, Highest Vit ‘A’ content 

2) Ratna : Neelum x Aiphanso : pulp : 78.62%. 

3) Sindhu : Ratna x Aiphanso Seedless result from Stenospermocarpic 
parthenocarpy 

* Fertilizers : 100:50:100 gm NPK/plant. 1 Year, 1:0.5:1 kg NPK(10 years) 

* Yield : Nutan zela used for harvesting, 400 -600 fruits / tree/yr. (5th year) 

* 1000 fruits/tree/yr. (10th - 15thyear). 

* Ripening : Ethelene or Acetone. 

* Alternate / Irregular / Biennual Bearing : Tendency to bear heavily in one year and low or no 
bearing during next one / two years is called alternate bearing. 

* On Years : Bear heavily, Off Year: Bearless years, occurs after 10 years. 

BANANA (2n = 22) 

* B.N.: Musa paradisica, * Family : Musaceae 

* Origin : Indo - Burma. 

* Regional Banana research station in Maharashtra at Jalgaon leads to Banana Cultivation, 

* Cultivated Banana, Triploid in naure. 

* Plant part used mesocarp and pericarp. 

* Banana has under ground stem - Rhizome, above ground - Pseudostem. 

* Both male and female flowers at same inflorescence. 

* Kerala : rainfed crop 

* Basari variety tallerates dry and warm climate 

* Spadix-Inflorescence. 

* Temperature: 20-30°C. 

* India share in world production of Banana : 31.6% 

* Calorific vaiue : 67. 

* Denavelling : Removal of male bud after completion of Female phase 

* In TN Specially grown for leaf production 

* Weight of sward sukers : 750 gm. 

* Cultural practices followed in Banana - Desuckering, Propping, Mettocking. 

* Tetrazoli um Test fo r Bunchy top virus detection. 

* Fruit type : Berry. 

* Two spray of KH 2 P0 4 at fruit development stage increases the Bub'h Weight. 

* Genetic classification of Banana was done by Simmond and Shephard . 

*' Ripe Banana fruits : 26% of sugar. 

* Maturity: 90-150 days 
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Aroma : Amylester 

In Gujrat and M.H.: Furrow method of cultivation. 

TN : Trench Method i.e. in Wetland system of cultivation. 

Desuckering : Once in 45 days, 

For maximum yield : Minimum 10 -12 leaves required. 

Hybridization work: Central Banana research station Adhuthurai (TN). 

Propagation : Suckers, Rhizomes, bits, Planting : Pit: 0.5m3, Furrow : 15-20 cm ht. 

Spacing Tall : 3 x 3 m, Dwarf: 1.5 x 1.5 m or 1.75 x 1.75 m, for Basral: 1.5 m x 1.5 m. 

Variety: Basrai, Lai velchi, safed velchi, sonkel, Rajeli, Chitri, Robusta, harichal, Shrimanti, Monthan 
- Culinary purpose, Grand naine Tall mutant of dwarf cavendish. 

Fertilizers : FYM : 50 tonne/ha. 100:40: 100 gm NPK /plant. 

BAsrai: No nee d of pr oping 

Grand Naine : Required proping used for micropropagation 

Yield : 1/4 Maturity dry leaves, change colour: deep green - pale yellow 

Yield : 28 tones / ha. Basrai: 40 ton / ha. Bunchy Top is also called as cabba ge top. 

Seedlessness in Banana controlled by spraying of 2-4 D @ 25 ppm. 

Smudging is practice to increase te mperat ure. 

GRAPE ( 2n = 38) 

B.N: Vitis vinifera * Family: Vitaceae 

Origin : America (Caspian sea), * Subtropical crop. 

Fruits : Berries in cluster. * October . Optimum time for cultivation of Grapes 

In India 80% used for table purpose, 10% Alcohol / wine purpose and 10% Resin making semi 
arid and subtropical fruit. . 

Stimulative & Stenosperm ic 

Variety : i) Seedless : Thompson seedless : Occupy 55% area of grape cultivation. Kishmis 
chorni, Sonaka, Monaka, Pusa Seedless, Tas A. Ganesh, Sharad Seedless. 

ii) Seeded : An ab - E. - Shahi, Kalisahebi, Gulabi sahebi, Bhokari, 

Propagation : Hard Wood cutting. 

Training Systems: i) Telephone system ii) Brower system: Most commonly used iii) Overheads 
trelies system. 

Prunning : 1) April: Back or foundation prunning, Vines-white washed. 

2) Octomber: 15 September -15 October. Fruit or forward prunning, 6-7-8 buds only kept 
Magnessium (Mg.) difficiency is universal in grape.^ 

Mannures and Fertilizers: 20 kg FYM, 0.5 Kg N, 1 kg P and 0.5 kg K or 900:500:700 kg NPK/ha. 

Special Horicuitural practices : 

i) Twisting of cane : To disturb polarity and increased sprouting. 

ii) Girdling : Removal of circular piece of bark 0.5 cm for i) carbohydrates accumulation ii) \ 
increase TSS 




* Time : Berries a t pea stage After G. A. Treatment. —===*-, 

iii) G.A.: 50 PPM for berry size increasement and obtain seedless variety andmiinning (5PPM) 



Time 

N 

P 

K 

FYM ton/ha. 

i) 

April prunning 

400 

300 

300 

25 

ii) 

One month after 

April prunning 

100 




iii) 

Oct. Prunning 

300 

200 

200 

25 

iv) 

1 Month after 

50 

— 

100 

- 

v) 

2 Month after 

50 

- 

100 

- 


* Yield : 20-25 ton / ha. ( j.25-150 days after October prunning .) 

* Problems : 1) Pink berries : Due to internsive coultural practices & G.R. Thompson seedless. 

* ii) Water berries : Interupted flow of sugar Mumification. 

* Average productivity of grapes in India 16.951 /ha : Highest in the world. 

* Resins : Only processed product in India. 

* Dipping berries in soda oil containing ethyl oleate + K 2 C0 3 and shade drying is most common 
Method of preparation of resins in India. 

* Kishmish Beli : Outstanding resin grape cultivar, Rasins should not < 17% moisture. 

* H.D. Oimo : Grape breeder. 

* Aroma is due to Geranial compund and methyl acetate. 

* Muscat flavour of grape : Methyl anthranilate 

* NRC for Grape : Pune 

* Nutritive index of Resin = 8. 

GUAVA (APPLE OF TROPICS) 

* B.N. Psidium guajava * Family : Myrtaceae 

* Origin :Native of Tropical America (Peru). 

* Tropical fruit crop. 

* Harvested throughout the year escept May and June. 

* Uttar Pradesh produce Best quality Guava. 

* It contains vitamin ‘C’ highest in fruit peel at mature stage. 

* Varieties : Sardar (L-.49): required no bending selection from Alahabad Safeda in 1927 in Pune 

* Alahabad safeda, Kothrud, Nashik, Dharwad, Chittidar, Banarasi, by Dr. Cheema (MPKV). 

* Apple colour, Behat coconut, Allahabad round - Parthenocrpic Variety Lalit - Red fleshed 

* Propagation : i) Seeds ii) Vegetative : Tongue layering , 

* Planting : 6 x 6 m, * Pit size : 1 x 1 x 1 m. 

* Munnaring : 10 kg FYM. 100: 50 : 50 gm NPK (1st Year). 900:300:300 gm NPK / plant (5 ,h year) 







Bahar : Mrig bahar. 

Yield : Sardar: 25 t/ha. or 1300-1600 fruits / plant. Local: 10-15 t/ha. 

Practice of taking winter crop instead of rainy crop is called as crop regulation. 

Guava wilt : most common in Alkaline soil. 

Dwarfing rootstock: Aneu ploid 82, 

Bending in Guava : practiced in Maharashtra Angle 45° 

Prunning above 90 cm, lateral shoots are not allowed to grow. 

POMEGRANATE 

B.N.: Punica granatum * Family: Punicaceae 

Origin : Native of Iran 

More incidence of fruit cracking (Internal break down) takes place in mrig bahar season 
Juice of Pomegranat euseful for patient suffering from Leprosy. 

Edible part; Aril / Testa. 

Cultivated commercially in Maharashtra. 

Root treatment with 3000 ppm IBA gives maximum survival. 

July - August. Ideal time of planting in tropics. 

Varietites : Ganesh, Alandi, Dholka, Mridula, Arakta, Muskatired, G -137, P - 26, Jyoti 
Propagation : Cutting, Air layering. * Spacing : 4 x 4 m. 

Bhagwa most popular variety (MPKV) with pink arils. 

Wlannures and Fertilizers : 50 kg FYM, 625 : 250 : 250 NPK gm / plant. 

Bahar: Ambe Bahar. 

Harvesting : Fruit mature s 5-7 mo nth after flowering rind becomes yellowish brown. 
Yeild : 100- 125 fruit / plant, well managed orchard : 200-250 fruits / plant 
Problems : i) Craking of fruits . Application of Boron ii) Oily spot on pomegranate 
Amlidana : Ganesh x Nanha, new pomegranate hybrid. 

Dara and Nana : Variety resistant to oily spot. 

Rubi: Variety tra nsfer oily spot from KN to MH. 

PAPAYA 

B.N.: Carica papaya * Family: Caricaceae 

Origin : Mexico, India ranks 4^ in Papaya production. 

Yellow pigment in Papaya : Caricaxanthin, 

Polygamous plant, in 1 q m = 20 seeds of papaya. 

Enzyme present in dried latex of papaya (Papain) is pepsin. 

Highest productivity after Banana. 

Carpine obtained from Papaya, is utilized as diuretic and Heart patients stimulents. 
10 % male plant is planted where dioecious varieties are cultivated. 







Papain contain 72.2% protein. 

Varieties : A) Gynodioecious : Pua delicious, Coorg honey dew, Taiwan, Surya, Pusa majesty : 
High papain 

B) Dioecious : Pusa n anha Co - 1, CO-2, 6, pant C-1 
Pusa giant: For tooty fruity and candy. 

Propagation : by seed 

Seedrate 250-300 gm / ha. (Gynodioecius) 400-500 gm / ha. (Dioecious) 

Planting time : June - July - October, February - March. 

Distance : 2.5 x 2.5 m 2 

Mannures and Fertilizers : 25-30 kg FYM, 250 : 200.250 gm NPK / Plant 
Harvesting : Colour becomes green to yellowish green. 

Sunrise solo - variety having pi nk flesh 

Yield : Average 40-551 / ha. Average fruit / tree : 40-55 fruits / tree 


B.N.: Ficus Carica. * Family: Moraceae 

Origin : Southern Arebia (Iraq) 

Ficin : Active compund present in Fig. 

90% of Fig produced in the world are dried. 

Fig have highest fibre content among t he fru its. 

Pruning is done in month of December 

Notching is practiced in poona Fig for activating dormant buds. 

Fig Classified into four groups : i) Capri Fig ii) Smyrna fig. iii) San pedro fig iv) common / Edible 
(Poona) 

Poona Fig is most popular cultivar grown in India (5x5 m 2 ) 

Fig is one of the 1 st fruit preserved by drying. 

Nutritive index : Fi g 11, Ap ple 9, Raisin : 8, Date: 6. 

Common fig is grown in parthenogenetically which doesnt requred caprification. 

Varieties : Poona fig. Brown Turkey, Conardia (drying purpose), excell (canning prupose) 
Deanna (table purpose) Dinkar, Black Ischia, Kabul, Lucknow, Banglore, Merselies. 
Propagation : Hard wood cutting 

Spacing : 4 x 4 m 2 or 5 x 5 m 2 . * Pit size : 60x60x60 cm 

Mannures and fertilizers : 10 kg FYM, 100:50:50 gm NPK/tree, fully mature : 60 kg FYM, 
600:300:300 gmNPK/tree. 

Harvesting : Fruits matures in March - may. 

Yield : 3000-4000 kg / ha. 5-10 kg / tree/year 

3^ CHIKU / SAPOTA 


B.N: Manilkara achras 


Family : Sapotaceae 




* Origin : Mexico Digestilble sugar: 12-18 % 

— -i—- ■ t 

* Root Stock : 1) Khirni: (Manilkara hexandra) 2) Adorns apple (manilkara kauki) 

* Central leader system of training is most common method in sapota 

* Fruits dipped in GA 300ppm + Bavistin 1000 ppm solution prepacking stage to extend sheiflife & 
to avoid storage loss. 

* Variety : Kalipatti ( M.H ), Murrabba ( M.H), Cricket ball (A. P) Co-1 ,Co-2 .Kirtibharti 

* Propagation : Air layering , Inarch grapting, Khirni is also called as Rayan. 

* Spacing: 10x10m 2 . * Pitsize : 1x1x1m. 

* No bahartreatment. 

* Mannures & Fertilizers : 50 kg FYM, 1: 0.5 :05 kg NPK /plant or tree (mataured ) 

* Yield: 1100 Fruits/tree /yr. (5 year old), 1500 Fruits / tree (11 year old ), 3000 Fruit/tree (13 year 
old) 

ANNONA / CUSTARD APPLE [Aggregate Fruit] 

* B.N.: Custard Apple : Annona squmosa, Bullock heart: Anonna reticulata. 

* Family : Annonaceoe O rPe ru. 

* Custard apple contains Sugar :20%. 

* Bullock Heart most commonly found in south India 

* Stony fruit development: physiological disorder. 

* Annona reticulata is commonly used as rootstock for most Annonas. 

* Varieties : Washington , Balanagar, Red seetaphal, Islander mammoth, Mahaboobnagar. 

* Harvesting : Fruit matares four month after flowering. 

* Yield : 50-75 fruits /tree /yr. (Average), 80-120 fruits /tree /yr: weil managed. 

PINEAPPLE (2n =50) 

* B.N : Annanas comosus. * Family: Bromeliaceae 

* Origin : Central & Southern Braril. 

* Pineapple is CAM, Monocarpic, herbaceous plant 

* Tropical Fruit crop. 

* It contains enzyme Bro meiin, * Ethrel used for inducing flowering. 

* Average sugar content in pineapple in 10-12 % and any acid content 0.6 to 0.8 %. 

* Earthing up is essential operation in Pineapple cultivation. 

* Fruits mature in winter are more acidic. It does not contain Starch. 

* Aluminium Sulphate : Best N 2 fertilizer for pineapple. 

* Optimum Temp : 24°C 

* Propagation : Suckers, Slips, Stumps, Stembits, Split crowns. 

* Slip weight: 300-400 gm , sucker 500-750 gm. 

* Spacing : 25 x35 cm. * Plant density :63400or 64000 plants/ha. 

* Fertilizers : 600 :400 : 600 kg Npklha. * Yield : 50-60 tonns/ha. 
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Varieties : kew (canning parpose) Giant kew, Queen, Mauritious (Maharashtra), Jaldhoop 
(Alcoholic flavuor) 

CITRUS (2n=18) 

Sweet orange : Citrus sinensis , Mandarin orange : Citrus reticulata. 

Mandarin: Fancy fruit. 

Kagzilim e: Citrus aurantifolia. * Family: Rutaceae 

Origin : Asiatic * Type fruit: Hespiridium. 

Mandarin orange occupies 50% area under Citrus spp. 

Limolin glucoside is responsible for bitter test in citrus (S. orange) 

Kinnow variety of citrus was developed by H.B. Frost in USA in 1935 & Introduce in India in 1959 
Kinnow = Citrus nobalis x Citrus deliciasa. 

Nagpur mandarin was introduced in India in 1894 by shuji Raja Bnosle. 

__ l M |^----— 

Root Stock : 1) Rangpur lime : for mandarin & Sweet orange for M.H &south India 

2) Trifoliate orange : resistant to Phytophtora &Nematode s. cold. For North India. 
Citrus is a Micronutrient loving plant. 

Variety : 1) Sweet orange : mosambi, nuceller, Maltablood red, Sathgudhi, Hamalin 

2) Mandarin oragne : Nagpur santra, coorg, Satsuma, Khasi, Nag, santra -182. 

3) Kagzi lime : Local', sai sarbati (Tolerant to Tristez & canker) Pramilini, Vikram, Chakradhar. 

Propagation Santra and Mosambi : Budding, Kagzi lime : Seeds (Polyembroyony) 

Planting distance : Santra and Mosambi: 6 x6 m 2 , Kagzi lime : 4.5 x 4.5 m 2 . 

Mannures and fertilizer : 100 kg FYM, 800: 200:400 gm NPK/ plant for santra and mosambi, 
Kagzi lime 650:200:400 gm NPK / plant. 

Bahar : In Maharashtra, Fvlrig bahar. 

Harvesting : Sweet and Mandarin orange require d 8-9 m onth after flowering, Kagzi lime 4-5 
month after flowering, 

Seedlesness in lemon : Self incompati bility. 

Yield : i) Sweet orag ne: 13t/ha. or 400-700 fruits/tree, Kagzi lime : used as indica tor of Tristeza 
virus. 

ii) Nagpur san tra : IQt/h ajor 800-1600 fruits / tree. 

iii) Kagzi lime : 8t/ha or 1500-3000 fruits / tree. 

Degreening of sweet oragne is done by CaC 2 (Calcium Carbide) 

Double ring method : Best for irrigation 

India rank 5 lh among major limes and lemon producing contries. 

BER 

King of Arid Fruits * Chinese Date 

B.N.: Ziziphusjujuba, Ziziphus mauritiana * Family : Rhamnaceae 

Ber is extremely drought hardy. * Origin: Indo China. 
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Best time of prunning : May - Middle June, 

Variety : Umran, Kadaka, Chameli, lilaichi, Mehrun, Gola, Sanur. 

Propogation : Seed Budding : i) Shield budding ii) Patch budding iii) Ring budding. 

Spacing ; 6 x 6 m 2 

Mannures and fertilizers : First year: 75: 50 :50 gm / plant., 5 th year: 500:200:200 gm / plant. 
Yield ; 60-80 kg / plant. 

Ziziphous nummularia : dwarfing r oot stock fo r high density planting 
Variety : lilai chi: 90% pollen sterility, 

Sanur: 2 : resistnat to Powdary Mildew. 

Dodhia : Resistant to fruit fly * Training Ideal time March. 

JACK FRUIT 

B.N.: Artocarpous hetarophyllus * Family: Moraceae 

Origin: India. 

Poor mans fruit crop. It is biggest cu ltivated fruit in world.,... 

It is considered as good source of pectin 
Cant tolerate to cold and frost 

Seeds are sown immidiately after extraction warm and humid climate. 

Propagation : Seed, cutting grafting air layering, budding viviparus seeds 

Variety : Gutabi, Champa, Hazari, Rudrakshi, Jack, Singapore or Ceylon Jack, Muttam Varikka, 
Monkey Jack. 

Yield : 25-30 fruits / tree. 

Mannures and Fertilizers : FYM : 37 kg, 150gm of amm. sulphate, 625 gm SSP, 500 gm MOP. 
4th Year: 938 : 780 : 300 gm / plant. 

AO NLA 

B.N. : Emblica offcinalis * Family : Euphorbiaceae 

Origin : India. 

Vitamin ‘C’ content of Aonla is 600 mg / 100 gm of edible portion. 

Triphala and Chavanprash are well known indigenous medicine in Ayurvedic system using 
Aonla. 

Training : Modified central leader system. 

Time of fruit Bud differntiation March-April. 

Bearing: 3 rt year after planting. 

In Aonla garden / Orchard : Ber, guava and lemon ideal filiar plants 

Larged sized, sound fruits are mostly utilized for preservation and candy. 

Necrosi s : Ph ysiological disorder observed in Aonla. 

Most commonly propagated through Patch y Modified ring budding. 

Variety : Banarasi (Best for muramba) Chakaiya (Alternate bearer, necrosis free) 


( 




Kanchan (regular bearer), Krishna (NA- 5), Neelum (NA-9),Amrit (NA- 7) 
Sapcing :10 x 10 m * Pit size : 90x90x90 cm 3 

Wiannures and fertilizers : 20 kg FYM, 300 gm N / yr. up to 10 year. 

After 10 year: 700-900 gm N / tree / yr. 

Harvesting : Ready in November - Decemb er. 

Yield : 250 to 300 kg / ha. 

LICHI 


ES.N.: LitchiChinensis * Family: Sapindagae 

Origin : India rank2^inJUtchi production. 

It is single seeded nut vitamin 'C': 40-90 mg / 100 gm of edible portion. 

Root stock: Litchiphillipinensis. 

China : Lagest producer of Litchi in warld. 

Bihar : Leading state of India in Litchi production Flowers are Petailess. 

Red Pigment of litchi is due to Anthocyanin. 

Roots micorhizal association . 

Propagation : Air layering - most commonly method. 
jfcitchTis~rich so urce of Ca~~] 

Varieties : Bombai, Mazzaffarapur, Dehradun, Shahi (Suitable for canning) Rose scented, China 
Kasla, Gulabi,.Calcutta, Swarna roopa (erly, non craking sedless) 

Fertilizers : 400:400:400 gm NPK / ha. 

Harvesting : fruits mature in June - July. 

Yield : 30-150 kg fruits / tree / year. . 

- PHALSA' 


B.N.: Gewia asiatica, Grewia subinaeualis * Family : Tilliaceae 

Origin: India 

Variety : Sharabati and local 
Propogation : Seed, Cutting, Air layering, 

Planting : June to August. 

Planting density: 14000-15000 plants / ha. 

Fertilizers : 60-80: 20-30 : 10-15 gm NPK / plant. 

Harvesting : Starts from first week of april * Yield : 6-7 kg I tree. 

BAEL 


B.N.: Aegle marmelas * family : Rutaceae 

Origin: Indian Peninsular 

it is Richest source of Vit: B 2 (Riboflavin) * Leaves offer to Lord Shiva. 

Marmelosin ‘.Active ingradient present in Bael, exracted from bark. 





It can be withstand sodicity up to 30 ESP, and salinit y up to 9 EC. 

Ripe fruits - Beverage making, green (matured) fruits : Ideal for Harvesting. 

Variety : KB -11, KB -1, Dharwad, Ayodhya. 

Propagation : Seed, Patch Budding. * Spacing : 10x10 m ro 12x12 rn. 

Mannures and fertilizers : 15-20 kg FYM, 500:700.500 gm NPK / plant. 

Yield : 200-400 fruits / tree. 


MANGOSTEEN 


B.N .: Garcinia mangostana * Also called Queen of trim 

crops. 

Propagation : Seed, grafting, Budding Air layering, spacing : 7x7 m 2 or 10x10 m 2 . 

Mannures and fertilizers : 20-25 kg FYM, 0.25 Kg N, : 0.5 kg P 2 O s / plant 
Yield : 23-25 kg / tree 

JAMUN 

B.N. : Syzium cumini * {Family: Myrtaceae .. 

Origin: India. 

It is good source of Iron, used as an effective medicine against diabetis|. Heart and liver trouble 
■ Poly^nbroyani occures in Jamun. 

Syzium densiflora : resistnat r oot stock agg ainst attack of termites.-, 

Syzium Jambos : Rose apple or Gulab jamun. ' 

. Variety : Raj Jamun (Most common grown in North India), Paras, (Large size) Pink round, Narendn 
Jamun - 6 (seed less) ~~ 

Propagation : Seeds, Inarch, Forket grafting, Budding (Most common method). 

Spacing : 12x12 m 2 * Seeds have no dormancy. 

Harvesting : June - July * Yield : 200-300 kg fruits / tree. 

PASSION FRUIT 

B.N.: Passifiora edulis * Origin : South America (Brazil) 

Propagation : Seeds cutting, Grafteing Harvesting : Matured fruits drop down. 

Fertilizers : 500:100:500 kg NPK / ha * Yield : 30-50 tonnes / ha. 

APPLE (2n = 34) FALSE FRUIT ._ 

B.N.: Mallus domestica * family: Rosaceae 

Also called as King of Temporate Fruits. 

India rank 11j!Un Apple production in the world. * Nutritive Index Value-8 

Apple accounts 55% Total area and 75% of total production of temperature fruits in India. 
Fiower colour: W hite to pin k. 

HP is known as Apple bowl of India 
There is 6 grades of Apple. 


B.N. : Mallus domestica 


Nutritive I ndex Value - 8 









/^s 


* Cider : Fermented wine prepared from apples. 

* J & K: Leading apple producing State. 

* Thomas Andrew Knight produced first apple cultivar. 

* In India 11-33% pollinizing trees are recommended for regular croping. 

* Commercial method of propagation of root stock Stooling. 

* Root Stock : A) Seedling : Crab apple - Malus baccata : most commonly used in India. 

B) Clonal i) M-9 for high density planting ii) Merton - 795 : wooly aphid resistant. 

* EMLA series of root stock resistant to viruses M - 27 - Ultra dwarf root stock 

* Mailing and B alten senes M-9 - Dwarf root stock 

* Varieties : Red delicious, goden, Newton, Ambri, Kashmiri, Baldwin, Fenny, Irish Peach, Harbiman, 
Maharaji. 

* Propagation : Shield budding 

* Spacing : 7.5 x 9 m. * Harvesting : Picking 

* Yield : South India 10-20 kg fruits / tree * North India : 40-100 kg / tyree 

PEAR 

* B.N : Pyrus communis : Europian / common / soft pear, Family : Rosaceae 

* Perry : Wine prepared from pear. 

* Fist successful transgenic plant produced in pear (in fruit). 

* Mehal : Kainth and shaira are important rootstock of pear. 

* Quince - A: Most commonly used rootstock producing trees of 50-60% of Std. size. 

* Propagation : Shield budding For active growth soil deapth should be 180 cm. 

* Varieties: A) Europian : Bartlett, Flemish beauty, Anjou, Comice, Fertility, max Red Barllett. 

B) Asian Kiffer, Gola, china pear. 

C) Panjab Varities : Red blush, Panjab gold Panjab Nectar 

* Mannures and Fertilizer : 30-40 kg compost, 

* 100:250:50 gm NPK/plant: Bearing tree. 

* Harvesting : Pick Fruits when they are green and hard. 

* Yield : 40-50 kg Fruits / Tree / year. 

PEACH 

* B.N.: Prunuspersia * Family : Rosaceae 

* Origin: Persia * Flower colour - Pink. 

* Prunus behmi : a natural hybrid of Almond x Peach. 

* Fruits have TSS : 8-13°Brix. 

* Prunacian : Principle glycoside present in pulp of peach 

. * Peach has lowest chilling requirement and earliest in flowering among all temperate frutis. 

* Tatura trellies system of High density planting folllowed in peach. 
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Root stock : i) Nemaguard : Resistant,to root knot nematode 

ii) Myran : Tolerent to drought. 

Fruiting takes place on previous seasons growth. 

It is very succeptible for Fe difficiency 

Variety: Sharabati, Chekaiya, Prabht, Paregrine, Princes of winter, Quetta. 

Mannures and fertilizers : 30 kg P, 60 kg. K / ha., 300 gm N / tree / year. 

Harvesting : When fruits are become still hard. 

Yield . 20 kg fruits I tree / year 

Sloh : A cross between peach and Almond. 

SWEET CHERRY 

BN: Pruns aavium . * jramily: Rutaceae 

Heavy rainfall during flowering caues Blossom wilt. 

In Europe a wine Kirschwascor is distilled from pulp of cherries. 

Rootstock : i) Seedling : Paja, Mahaleh, Mazzard ii) Clonal : Colt, Mazzard F-12/1 
Cherry fruits reach 1st in market among the tmeperate fruits. 

Cherry has more calorific value than apple 
It is grown under rainfed condition-in India. 

Varieties : Black heart, governer, Elton Prolific, Summit Sam, Sunburst 
Propagation : Whip or tongue grafting, spacing 9x12 m 2 . 

Mannuring : 75-100 : 50-90 :10.0-165 gm NPK/ plant. 

WALNUT 

BN : Juglans regia . * Family: Juglandaceae, 

Origin : India Temperate fruit. 

Nuts are harvested at PTB stage (When packing tissues turn brown). 

Rootstock: Paradox. 

Modified central leader system is most ideal for Training. 

Varieties : Eureka, Wilson, Wonder, Plancentia, Gobind, Chakarta, Roopa, Karan. 
Propagation : Seeds, Whip grafting, Patch budding. 

Yeild : 40-80 kg / tree. 

STRAWBERRY (2n = 34) 

BN : Fragaria chilensis * Family : Rosaceae : 

Flower colour: White. 

Fruit of strwbeery is a complete fruit with 98% Edible protion 
All cultivated varieties are octaploid. 

Fruit start bearing in one year after planting 

Mulching . an important cultural operation in strawbeery cultivation. 









* Matted row system of training is commonly followed in India., 

* Propagation : Runners (commercially) 

* Temperature Fruti. 

* Varieties : Chandler, Tioga, Selva, Belrubi, Fern, Pajaro, Premier, Red coat. 

* Flowering : September - Octomber. * Maturity : March to April. 

* Yield : 6 ton /ha. 

COCONUT (KALPVRIKSHA) 

* B.N. : Cocus nusifera * Family: Palmaceae 

* Origin: Malaysia * Heliotrophic plant 

* India rank third in production after Indonesia & phillipines. 

* Kerla share in coconut production : 42% (Highest) 

* Productivity of coconut (7779 nuts / ha) in India is highest in world. 

* Fruit is single seeded drupe. * Optimum Temperature : 27°C. 

Maximum productivity of coconut: In Maharashtra (20,621 nuts / ha.) 

* 9-12 Month old seedling are generally transplanted. 

* Two form of copra ; i) Edible copra : a) Ball copra b) Cup Copra 2) milling copra 

* In Kerla 60-65 % of total coconut product is covnverted into milling copra. 

* Mesocarp Husk used for coir making. 

* Coconut Husk : i) Coir (70%) ii) Fibre (30%) 

* Water: Source of cytokinin harmone 

* Secondary growth in conconut Stem as well as root is absent. 

* Kurumba : an immature coconut containing refreshing clear liquid 

* 55% of coconut production is consumed as raw. 

* Coconut water: 94.5% water + vit C + Vit B pH : 4.8-5.3 

* Varieties : i) Tall: West coast Tall. Laccadive ordinary, Pratap 

ii) Dwarf: Chowghat green dwarf, Chowghat orange dwarf, Ganga badan, Coconlino - 6, Mangipod, 
Nuleka, Gudanjali. 

iii) Hybrid : Tx D, D xT. 

* Inforescence of coconut: Spadix. 

* Propogation by seed pit size 1x1x1m 3 

* Distance 7 x 7 m 2 medium Tall 7.5x7.5 m 2 dwarf: 5-6 x 5-6 m 2 cross pollinated crop. 

* Banawali variety for M,H. Chakralakha 

* Fertilizers : 50 kg FYM, 1 kg N : 0.5 Kg P : 1 kg K. 

* Harvesting : 11-12 month from floweirng 

* YeiSd : Average yield 60-80 nuts / tree, well managed orchard : 200 fruits / tree 
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CASHEW NUT 


* B.N .: Anacardium occidentale * Family: Anacardiaceae 

* Origin : Brazil. 

* USA: largest importer of cashew kernels * Doller earning crop. 

* Most popular method of roasting steam method. 

* Best quality kernels are obtained from Drum roasting highest whole kernels obtained 

* Maximum recovery of oil bath roasting. 

* Inflorescence is Polygamomonoecious. 

* It is third important agricultural commodity exported from India. 

* Moisture content of dried kernels : 2-4 % and commonly used drier for drying kernel Broma dryer 

* There is 26 grades for export of cashew kernel. 

* India exports 65 % of cashew in the world. 

* Dwarf root stock : Anacardium pumillium 

* Varieties : i) M.S.; Vengurla : 1,2,3,4,5,6,7. ii) Kerla : Dhana, Priyanka (Export variety) 
iii) Karnatka : Ullal -1, Chintamani -1, Ullal: 2,3 iv) Andra PradeshBPP 

* Propagation : Softwood grafting. * Spacing : 5-6 m 3 x 5-6 m 3 . 

* Flowring : November - December. * Maturity: March April 

* Yield : 10-15 kg/tree. 

* National research centre for cashew nut is at Puttur (Karnatka). 

* Processing in Cashewnut: i) Sun drying, ii) Boiling - Heating iii)Shelling - cleaning iv) Packaging. 

TEA 

* B.N.: Camelia sinensis * Family..; Tbeaceae'/cameliaceae 

* Origin : Asam (India) 

* In Tea stimulant is Thein, aroma is due to Theol, and bitter test due to Tannin. 

* India is largest producer, consumer and exporter of Tea in the world. 

* Asam \ Leading state producer of tea in India (55%). 

* It is Calcifuge crop (Best grow in acidic soil.) 

* Skiffing (light prunning) practiced in.tea, eollor prunning : Severe most prunning. 

* Compound responsible for colour of tea : Theaflaving and Thearufigens. 

* The 1st pluking of recovering bushes is called as tipping 

* First step in processing of tea is Withering. 

* It is processed by CTC method (Cut, Tear and Curl) or orthodox method having light strength 
tea. 

* It is find important agricultural commodity exported from India. 

* Made Tea contains : 2.5-3% moisture, Single or double hedge style of planting used. 

* Calcium ammonium nitrate is best source of N in winter in south India. 








* Orthodox Method : Light strength Tea, CTC Method : Strong strength Tea. 

* Varieties : Sundaram-, Singara, Athrey, Jayaram, Golconda, Brookland. 

* Pit size : 30-40 cm 3 , 

* Spacing : 1.2 m to 1.5 m 2 

* Leaves contain alkaloid quinnine. 

* Fertilizers : 60 kg N : 30 kg K 2 0/ha. Prunning : 45cm above from ground 

* Yeild . Average Yield : 1200 to 1500 kg / ha. 

* Vegetatiely propagated plant: 2000 kg / ha. 

COFFEE 

* B .H.: Coffe arabica, Coffee robusta * Family : Rubiaceae 

* Origin: Abyssinia. 

* Indias rank fourth in coffee production with Arabica ocoffee : for higher elevation. 

* Coffee fruit with single seed called as pea berry, robusta coffee : for lower elevation, 

* Coffee is second important commodity in world trade after petrolium products. 

* It contains Niacin which useful to cure skin diseases. 

* Temperature: 13-32°C. 

* Processing : A) By wet method : to produce parchment coffee e.g. Coffee arabica. 

B) By dry method : To produce cherry coffee e.g. Coffee robusta. 

* The cured coffee is called green coffee which is traded in market. 

* Skuffing (Soil Stirring) is practiced in coffee, 

* |Arebica coffee most widely use to grown 

* Varieties : S - 795 (robusta - 70% of total coffee area) C x R, Agra, Sanroman, Kent. 

* Karnataka : is a state ieding for producing coffee in India. 

* Pit size : 45x45x60 cm 3 . * Spacing : 2.5-3.S m between two pits. 

* Topping and prunning : 75 and 150 cm Topped above ground level. 

* Harvesting : 3-4 picking are completed harvesting. 

* Yield : Coffee arabica : 400-500 kg / ha. Coffee robusta : 600-700 kg / ha. 

ARECA NUT 

* B.N.: Areca catechu * Family: Arecaceae (Palmae) 

* Single seeded berry. 

* It requires 8 months to attain maturity from flowering 

* Arecotine - (0.1%) stimulating agent present in arecanut (Hort CET - 09) 

* Polyphenols and Tannins are responsible for Astringent taste of nuts. 

* Trade Type : A) Kalipak : Processed green nuts B) Katta pack or chali : Dried ripe nuts (Most 
popular trade) C) Scented supari. 

* Nuli is made from Tender nuts. India is largest producer and consumer of it. 
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* Varieties : Sreevardhani, Mangla, Sumangla, Sreemangla., Mohitnagar, Samruddhi, VTL - 3, 
Andaman 1,4, VTL-17,11. 

* Optimum Temp : 17°C 

* Pit size: 90x90x90 cm 3 . * Spacing: 2.7x2.7 m 2 

* Fertilizers : 10 gm N : 40 gm P205 :140 gm K 2 0/ Plant / yr. 

* Yeild : 14-19 kg/tree/yr. 

BETELVINE 

* B.N.: Piperbetle * Family : Piperaceae 

* VitA:9600IU, * Dioecious crop. 

* Propagation: 3 node cutting, * Spacing 1.5-2 m 

* It is trained an Bareja or Boroj. 

* Variety: Kapoori, Meetha, Bangla, Sanchi, Kallipatti. 

RUBBER 

* B.N.: Hevea brasilleensis F : Euphorbiaceae 

* Tapping is done in Rubber for removing of latex 

* India rank third in rubber production, fifth in area and first in productivity. 

* A budded tree is regarded as tapable when it attains a girth of 50 cm and ht. of 125 cm from bud 
union. 

* Latex contain average 32 % dry matter. 

* National average yield : 1.6t/ha/yr. 

* In smoke house 40-60°C temp is maintained 

* Processed proudct: Sheet rubber (Latex + Acetic or formic acid) 

* Hybrid clone - RRIJ-105 occupy 80% area under cultivation . It is highest yielding in world. 

* Major Physiological disorder: Brown blast or TDP (Tapping Panel dryness) 

* Tapping cut (Tappin panel) Should be at a slope of 30° in buded plants and 25° in seedlings tree. 

* India third largest producer of rubber next to Thiland and Indonesia and sharing 9% of blobal 
output 

* Ridley : Tapping technique. 

* Wletrola : latex meter to measure % of rubber 

* Propagation Budding (Horticulture CET - 09) 

* Tapping is initiated when about 70% of trees in plantation attain tapable girth. 

* Best yield is obtained by tapping a depth of less than 1 mm close to combium 

COCOA 

* B.N. : Theobroma cocoa * Family: Sterculiaceae 

* It is called as Food of God. It contains Theobromin extracted from bark 

* Horizontal branches are called as Fan or Jorquette. 

* Vehicle continious stem is called as Chupan. 
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* It grows naturallay in tires. 

* 

* Spacing : a) Aracanut garden : 5.4 x 2.7 m 2 (686 plants / ha) 

b) Coconut garden : 3.0 x 7.5 m 2 (444 plants / ha.) 

* Young cocoa fruits are called as cherelle and its wilting to .prior maturity is called as cherelle 
wilting (disorder) 

* Variety : Forestero, Chiollo (Best quality cocoa) Thrinitarion. 

* Persimon : National fruit of Japan 

* Carambota root extract used against as antidote for poisoning. It contains oxalic acid. 

* Prouduce flower and fruits on trunk (cauliflorus in nature) 

AVOCADO - BUTTER FRUIT 

* Fruit of New world : Fat % = 24.26%, Sugar: 1%, Rich in K, Fe and Vit 'B'. 

* Energy value twice of Banana, important salad fruit. 

* Pollock to overcome salinity problem 

* It is recommanded as high energy food for diabetis. 

* Variety : Furete (Most leading cultivar in world) 

DATE PALM 

* Drink of date palm is known as Dibbis. 

* Liquor prepared from date palm is Arrack. 

* 1 kg full ripe date provide 3150 calories. 

* Nutrition index (value) :6 

KARONDA 

* B.N. : Carrisa carandus * Family: Apocynaceae 

* C.N. Chirst's Thorno Richest source of Iron 

* Fruits have antiscorbatic property * Hedge plant. 

* C. ovata :Jam preparation C. edulis [ Scented flowers, variety maroon Konkan bold. 

KIWI FRUIT 

* National fruit of New Zealand. 

* From New Zealand introduced in India. 

* Hayward most propular cultivar of world. 

* First planted in Lalbagh garden at Banglore. 

LOQUAT 

* Intriduced in India under the name of Japanese Maldar. 

* Fruit type . Pome. 

* Show Tendency to Biennial bearing, 

* Founds Hetero dichogamy. 

* Contains 70% Fat and good amount of phosphoric acid 
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Tangelo : Cross between mandaring x Grape fruit 

Indian Institute of Horticultural research II HR : Banglore 1968. 

National Horticultural Board (NHB) established in yer 1984 Newdelhi. 

Central Tuber crop Research Institute : Trivendrum, plantation crop kassargoad. 
Indian Institute of vegetable Research 1997 Varanasi (U.P.) 

Agricutural Research Services (ARS) Started by ICAR in 1975 
Agricutlrual scientist Recruitment Board (ASRB) was started ICAR in 1973. 
Ntional Horticultural Mission (NHM): 2005 


HIGHLIGHTS 


National Research Centres For 


Gg 

1) 

Grape: Pune, (M.S.) 


2) 

Citrus: Nagpur (M.S.) 

G 

3. 

.Banana : Tiruchinapalli (TN) 

K-J 

4) 

Cashew nut: Putur (K.N) 


5) 

Arid Horticultue: Bikaner (RJ) 


6) 

Oil Palm : Elura (A.P.) 

G 

7 ) 

Mushroom: Solan (HP) 

G 

8) 

Onion and Garlic: Rajgurunagr, Pune 

G 

9) 

Medicinal and Aromatic Plant: Anand (G J) 


10) 

Seed spices : Ajmer (R.J.) 

i 

11) 

Orchids: Sikkim, Gangatok 

O 

12) 

Spices : Calicutt (Kerla) 

G 

13) 

Mapgo: Lucknow (UP) 


14) 

Chiku : Lucknow (UP) 


15) 

Agro Forestry: Jhansi (U.P.) 

vj 

16) 

Pomegranate: Solapur (M.S.) 


i * International Institute of Horticulture (l!H): Brazil 


Decondole . Father of Synthetic pomology. 

G.S. Chema : Father of Horticulture in Maharashtra. 

Horticultural society of India -1942.1st precidentj_D r G S. Chema. 

FRUIT MORPHOLOGY 

a) Simple fruit: 1) Berry : Banana, Grape, Sapota, Arecanut, Avocodo - (single seeded 
berry), Tomato, Brinjal, 

2) Modified berry : i) Balusta : Pomegranate 
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ii) Amphisarca : Wood apple, Bael. 

iii) Pepo : Water melon 

iv) Pome :Apple, pear, Quince, Laquat 

v) Drupe (Stone): Mango, peach, plum, Ber, Coconut, Cherry, Cocoa, Coffee 

vi) Hesperidium : Citrus. 

vii) Nut: Cashew, Litci, Chestnut, Walnut, Pecanut, Rambutan 

viii) Capsule : Aonla, Carombola 

* b) Aggregate fruits : Eteario of berries : Custard apple, Raspberry 

* c) Multiple Fruit : i) Syconus : Fig. 

ii) Sorosis : Jack Fruit, Pineapple, M ulbery Bread fruit. 

EDIBLE PART 

* 1)- Mesocarp Endocarp : Aonla, Apricot, Banana, 

* 2) Mesocarp Epicarp : Olive, Peach, persimon, phalsa, cherry, plum Jamun, Karonda. 

* 3) Pericarp : Custard apple, Avocado, Ber, Date palm. 

* 4) Mesocarp : Pasion fruit, Papaya, Mango, Mulberi, Tamarind, Sapota. 

* 5) Endosperm : Coconut 

* 6) Fleshy thallamus ; Apple, Pear, Loquat, Strawberry, Quince. 

* 7) Cotyledon : Peacanut, Cashew, Almond, Pistachionut 

* 8) Succulent placenta : Bael. 

* 9) Fleshy receptacle : Fig. 

* 10) Pericarps, Placentae : Grape 

* 11) Juicy.plancetal hairs : Citrus. 

* 12) Succulent placenete : Wood apple 

* 13) Thalamus and pericarp : Guava 

* 14) Juicy Seed coat : Pomegranate 

* 15) Bracts / perianth : Jack fruit, pine apple. 

* 16) Fleshy aril : Litchi 

* 17) Fleshy Peduncle : Cashew apple. 


ETHYLENE PRODUCTION 


Sr. 

Class 

Microliter ethelene / kg/ha. 

Crops 

1. 

Very low 

< 0.1 

Grape, citrus 

2. 

Low 

0.1 to 1.0 

Pine apple, Water Melon. 

3- 

Medium 

1-10 

Banana, Mango, Guava, Fig, Tomato. 

4. 

High 

10-100 

Apple, Papaya, Avocado, plum. 

5. 

Very high 

> 100 

Passion fruit, Sapota, apple. 






RESPEIRATION RATE 


Sr 

Class 

Release of C0 2 (mg) 

Crops 

1 . 

Very Low 

< 5 mg 

Nut, Dried fruits and vegetables potato, onion. 

2. 

Low 

5-10 mg 

Apple, citrus, Grape, Cucumber, Turnip, 

Sweet potato 

3. 

Medium 

10-20 mg. 

Mango, Banana, Peach, Pear, fig, Carrot. 

4. 

High 

20 - 40 mg. 

Strawberry, Avocado, Cauliflower, Letttuce, 

Raddish. 

5. 

Very High 

40 - 60 mg 

Cut flowers, leak, snap melon, Brussels prout 

6. 

Extremly high 

> 60 mg. 

Spinach, Asperagous, Green peas, mushroom, 

Brocoli. 


OLERICULTURE (VEGETABLE CROPS) 


* Vegetable consumption / capita / day : i) Recommondation 300 gm ii) availability : 1 45 gm. in 
India. 

* Out of 300 gm -125 gm green leafy Veg. + 100 gm of roots + 75 gm of other vegetables. 

* India rank second in largest producer of vegetable after china. 

* Vegetable crops in Indian occupy oniy 2.8 % of total corpped area (cultivabel area). 

* India accounts for 1 3.38 % of world production of vegetables. 

* Productivity of vegetables in India is 14.9 tonnes/ha. 

* Stae having largest area and production of vegetables : West Bengal. 

* State having maximum productivity of Vegetable : Tamilnadu. 

* Truck Garden very extensive method of vegetable cultivation. 

* Daily requirements : i) Cereals : 475 gm ii) Pulses : 80 gm iii) Fruits : 120 gm. iv) Milk : 220 gm v) 
Sugar: 40 gm vi) Oil 40 ml 

* Green leafy vegetables are rich source of Follic acid. 

POTATO (2n = 48) 

* B.N.: Solanum tuberosum * Family : Solanaceae 

* Origin: America 

* Fourth major food of the world after rice, Wheat and Maize. 

* Inroduced from Europe. 

* China : Rank 1st in area and production 

* India rank fifth in area and production 

1 Ridge and Furrow method : Most popular method of potato planting. 
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* Potato tuber dormancy : 8-10 weeks 

* Solanin = 5 gm /100 gm of potato. 

* Seed plot technique in potato was developed by Dr. Pushkarnath. 

* DEhaulming in potato is done 10-12 days before harvesting. 

* Earthing up 40 DAP. 

* Potato is unfit for consumption if solanin is greater than 20 mg /1 00 gm. 

* It contains 17 mg / 100 gm vitanmin C and 568 mg /. 100 gm potassium. 

* CPRi was established in year 1949. 

* Suitable temperature for T uberization - 18-20 °C 

* Variety : Kufri Sindhu, K. Chandramukhi, K. Jyoti, K. Alankar, K. Chamatkar, K. Naveen, K. 
Lavkar, K. Chipsona - Processing High starch contain. 

* Seedrate : 1500-2000 kg tubers / ha. 

* Spacing : 60x20 cm or 45x15 cm. 

* Fertilizers : 120:100:100 kg NPK / ha. 

* Yeild : 20-25 t/ha. 

* Storage above - 10°C increases starch. 

* Storage: i) Room ii) Heap iii) Pit storage iv) cold storage. 

TOMATO (2n = 24) Wolf Apple 

* B.N.: Lycopersicon esculantum * Family ; Solanaceae 

* Origin : Tropical America. 

* Lycopene : Red colour in Tomato, University treated as protective food. 

* It is number 1 processing vegetable. 

* Tomato Puree and paste have great export demand. 

* Varieties : A) Introduction : Roma, Labonita, Sioux, Marvel, TiptopAgeti. 

B) Selection : Improved Meeruti, Sonali, Plant Bahar, Arka vikas, SL 120 Nemtodes resistant. 

C) MPKV: Dhanashri, Rajashree, Bhagyashri. 

* Seedrate : 500 gm / ha. While 100 gm / ha. Hybrid 90x90 cm rigid and Furrow. 

* Spacing : 60x45-60 cm (normal). 

* Fertilizer: 100:50:50 kg NPK/ha.. 

* Staking : Carried out in hybrid Tomato. 

* Harvesting : i) Immature green ii) mature green iii) Turning and iv) halfripe: Shiping and Marketing 
v) Ripe, vi) Red ripe: Canning. 

* Yield : 20-25 Tonnes / ha. Hybrid : 60-70 Tonnes / ha. 

* In self pollinated Seed yield is 100-120 kg seed / ha. 

* Physiological disorder: 1) Fruit cracking : i) Radial ii) circular 

* Causes :i) Severe drying and irrigation ii) Boron difficienty control measure: Regular irrigation 
interval. 

* Ca deficiency in tomato - Blossom end rot. 
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BRINJAL (2n = 24) Egg. Plant. 

* B.N.: Solarium Melongena * Family ; Solanacese 

* Origin: India. 

* India second rank after china in Brinjal production. 

* Anthocynin Pigment present in it. 

* White Brinjal prefered by Diabetic patient. 

* Also called as poor man's crop. 

* Maximum fruit seting takes place in Long styled Flowers (70-80 %) 

* Berry : Edible part of fruit type Bitterness due to Giycoalkoloids. 

* Variety : Manjary gota, Surtigot, Krishna, Pusa - Purple - long, round cluster, Black Beauty (Root 
knot hematode resist) Arka Shirish, Vijay (Root knot Nematode), Pusa Amol (IARI) Hasit (Bharit 
Purpose) 

* Seedrate: 400-500 gm / ha. 

* Spacing : 50x50 cm, M : 75x75 cm, H : 100x100 cm, 

* Fertilizers : 100:50:50 kg NPK/ha. 

* Fruit set: i) Long ii) Medium Styled = Develops the fruits. 

ii) Speudostem iv) True styled : do not develop fruits. 

* Yield : 25-30 T / ha. Grades : i) Super ii) Fancy iii) commercial 

* Seif pollinated seed yield: 100-120 kg / ha. 

CAPSICUM AND CHILLI (2n = 24) 

* B.N.: Capsicum annum * Family : Solanaceae 

* Origin : America. 

* Capsicin : Responsible for pungency of chilli. 

* Capsithin : Pigment for red colour. 

* India is major producer, consumer and Exporter of chilli. 

* 7 gm quality seeds provides 100 plants. 

* In dry chilli: 7% stalk + 40 % pericarp and 54% seeds. 

* Varieties : i) Pungent (Hot paper): Pant - TMV and Leaf curl, Phule Sai (Bokdya) 

* Shankeshwari Jwala, Surekha, NP-46-A(Green colour), Agni Rekha. 

ii) Non Pngent: California wonder, Yellow wonder, King of North. 

* Seed rate : 1-1.5 kg /ha * Spacing : 60x45 cm 

* Yield : Rainfed : 0.5 ton / ha., Dry - 6-8 ton / ha. - Green 
Irrigated : 2.5 ton / ha. 

* In chilli the ratio of reduction orf weight of Green Chilli to dry chilli = 10:1. 

CAULIFLOWER (2n =18) Edible Part. 


* B.N.: Brassica oleracea VarBotrytis * Family: Cruciferae 

* Origin: E Mediterrian region. 






* White tender Head or curd is edible part. 

* Head / curd : Prefloral fleshy apical meristem and composed of flower stock which produces 
abortive flowers 

* Cymose : inflorescence. 

* Thermoinsensitive Crop 

* Most of Late type (Snowball) have self blanched habit 

* Blanching : is a method to protect curd from attaining yellow colour after their direct exposure to 
|sun and to arrest enzymatic activity. 

* It was introduced in India in 1822 by Dr.Jenson from London. 

* Varieties : 1) Early: Himani, Swati, Early Patna, Early Kunwari, pusa Ketki Pusa Dipali, Smaller 
size and.yellowish tinge 

2) Midlate : Pusa Himjyoti, Pant subra, large and dirty white cards. 

3) Late : Pusa synthetic, pusa subra, Snowball -16 compact and milky white curd. 

* Seedrate : Early 600-750 gm / ha. Late : 375 - 400 gm/ha. 

* Closer spacing : small curds. 

* Spacing: 45x45 cm OR 45x60 cm 

* Fertilizers : 100:50:50 kg NPK/ha. 

* Borax: 10-15 kg/ha application. 

* Mo dificiency: Whiptail in Cauliflowr @ 1-1.5 kg /ha. 

* Yield: 25-30 T/ha. (Early: Low yield, Midlate : More yield) Seed production 500 kg seed /ha. 

* Physiological disorder: 

1) Browning : Highly alkaline soil, Boron difficiency 

* Rusty Brown spots and hallow stem, change in foliage colour. Thickening, brittleness and 
downward cutting etc. Control measure: Borax appn @ 10-15 kg /ha. 

* 2) Whip tail : Due to Molybdenum difficiency, acidic soil. 

C.M.: 1 kg sodium or ammonium molybdate and pH > 6.5 : Liming. 

* 3) Buttoning : Leaves unable to cover the small heads, N 2 difficiency, root injury by insect and 
disease, poor quality seeds, overaged seedlings. 

* 4) Blindness : Without Terminating bud, Low Temperature. 

* 5) Riceyness & Fuzziness : Premature initiation of floral buds cause i) Higher temperature ii) 
poor quality sed. 

CABBAGE (2n= 18) 

* B.N .: Brassica oleraceae Var = Capitata * family : Cruciferaceae 

* Main Portion; Head. * Origin : Western Europe and Mediterian Region. 

* Head - edible part 

* Biennial crop. * Heavey Feeder of N& K 

* Sinigrin : Glucoside develops Flavour in cabbage. 

* Bolting : Premature formation of seed stock. 
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Indian cauliflowr are dwarf selection of Er,furt or Snowball. 

India rank third in cabbage production. 

It has anticancer proerty due to presence of Indol - 3 carbinol. 

Fruit type: Siliqua. 

Suerkraut : Value added product preapared from white cabbage 
It is used to cure scurvy. 

Varieties : i) Round / Ballhead: Golden acre, Pride of India, Mammoth, Rockred. Green Express. 
Ganesh. 

2) Flat / drum head : Pusa drum head, September. 

3) Conical : Jersey Wake field. 

4) Savoy : B.O. Var. Sabuda: Cheftain. 

5) Hybrid : K.K. Cross and K.Y. Cross 

Pusa mukta and Pusa drumhead : resistant to Black rot. 

Seedrate : i) Early : 500-600 gm / ha ii) Late : 300-375 gm /ha. 

Fertilizer : 130 kg N + 45 - 50 kg P + 50 kg K 2 0/ha. 

Yield : I) Early P : 20-30 t/ha. ii) Late : 35-45 t/ha. 

Seed Production : Cross pollinated crop. 

Methods : i) Head intact ii) Core intact iii) Stump method. 

KNOLKHOL (2n = 18) 

B.N.: Brassica oleraceae Var gongylodes * family : Cruciferaceae 

Origin : Europe. * Edible part: Stem. 

Varieties : i) Early : white Vienna, White Vienna, E. Purele Vienna, King of North, ii) Late : Purple 
Vienna, 

Seedrate : 1-1.5 kg/ha (August-November). 

Fertilizers : 100:50:100 kg NPK/ha. * Spacing : 35 x 22.5 cm. 

Yield : 20-25 t/ha. 

Kangi: Beverage prepared from Black carrot. 

Beet Root : Colour is due to i) Red violet pigent: B - cyanins ii) Yellow pigment: B - xanihains 

ONION (2n = 16) 

Colour of Outer skin : Quercetin 
Catechol: Antifungal Factor, 

B.N.: Allium cepa. 

India Rank llnd in Area and production and III rd in Export (12%) of world. 

It accounts 77% of Total Foreign exchange earning amnong fesh Vegetables. 

Maharashtra 23.4 % area and 27.5% production 
Lassalgoan biggest market in India. 

Optimum Temperature for bulb development: 20-25°C, 









* Zn (1-3 PPM) increase yield. 

* Arka bindu and Agrifound Variety, Suitable for Export. 

* Onion used against sunstoke. 

* Dehydration ratio : 2% Moisture 

* Fertilizers: 10:1 N-257-9-1 MPKV 

* Aroma: Ally! Propyl disulphide 

* Male Sterility - H.A. Jones 1925. 

GARLIC 

* India Rank ilnd in area and third in Production 

* Egypt .Rank 1st in Productivity. 

* Allicin is antibacterial substance of garlic 

* Export: 40-60 mm diameter with 10-15 with leaves in each bulb. 

* Allin : Water soluble amino acid present in Garlic 

* Var G 282, Jamnagar (M.H.), Godawari Sweta (MPKV). 

* Watermelon Fruits contains 95% Water, Pusa Bedana (Seedless Var) 

* Pigment: Anthocyanin + Lycopene 

* Kofta and Petha are most popular preparations from bottle gourd 

* Samrai- Highest yield. 

* Dry Shell used for preparation of Musical Instrument in bottle gourd. 

* Bitte gourd : bitter principle : Memordicin. 

* Konkan Tara : Export variety 

* Snake gourd : Bower system of Training Konkan sweta : Variety 

* Pointed gourd : Swarna Rekha var, 10% male plant essential to get high yield. 

* Ridge gourd : Kniffin System of Training used in bathing sponge, var sutputia : Hermaphrodiate 
surekha. 

* Sponge gourd : Gelatnous compound Luffin Var phule prajakta. 

* Maturity of pea is measured by Tendrometer. 

* Lima bean used for preparation of Wine. 

* Palak Leaves contains Oxalic acid. 

* Okra - parbhani Kranti - Dr. Y.S. Nerkar. 

* Thermodormancy is found in lettuce 

* Fenugreek (2n = 16) 

* Sago important food product derived from Cassva starch. 

* Greater yam : Also known as Ratalu (Water yam) 

. * Fuyu is a product made from Yam 

* Ca - difficiency in Tomato : Blassom end rot 

* Sree Shilpa - 1st hybrid variety of greater yam. 





Propagation of colocasia : By cormels. * 

Propagation of drum stick : By Limb cuttings, annual seeds. 

ASPARGUS 

Tender shoots called spear s used as Veg etable. 

Spears contains Aspargine which is used in medicine as diuretic in cardio ropsy and Chronic 
gout. - 

Blanching is done to produce white asparagous. 

Chekuranis (Madura Keera) is also called as vegetable of 21 st century. 

Due to high nutrition value it is also called as multivitamin greens. 

Types of Vegetalbe garden : 

1) jHome I Kitchen garden : Area reqired about 250m 2 . 

2) Market Garden : Intensive cultivation, Near.big cities. 

3) Truck Garden : Extensive cultivation for distinct Market Highly expensive 

4) Procesing vegetable garden [ Specialized cultivation practice grown on contract basis. 

5) [Vegetable forcing or controlled envt. Agriculture : e.g. G.H. 

6) [Vegetable garden for seed production : Special Type veg. grown, contract cultivation. 

7) floating Vegetable garden : Shallow rooted veg. grown in J & K. 

8) Roof Garden : Fresh leafy veg. are grown. 

HIGHLIGHTS 

Leading flower product exporting country i)Netherlands (57%) ii) Columbaia (14%) 

Leading Flower importing country : i) Germany ii) USA. 

Leding dry flower product exporting country -.Australia, Importing country: U.K._ 

Largest producer of Perfum ery pr oducts Bulgeria. 

Highest per capita consumption of cut flower: i) Switzerland ii) Norway. 

Highest per capita consumption of live plants : i) Norway ii) Germany. 

International flower market is situated at Alsmeer in the Netherlands. 

Head Quater of Interntional cut flowers growers association : USA. 

HQ. of Internationa! society for horticulture sicence : Belgium 

International Registration authority for i)Rose : USA ii)Bounganvillia : New Delhi. 

Number 1 Foliage plant at global level; Diffenbachia, 

Cut flower at global level: Rose 

Indias share in global floriculture tade: 0.6%. 

Karnataka : maximum area under floriculture 
Tamilnadu : Max. production under floriculture 
West Bengal : Maximum cut flower production in India. 

Italian Mughal, Persean, French: Formal Garden, 






* English Chinease : Informal Garden. 

* Flower crop covering maximum area in India : Jasmine. 

* India is largest producer of loose flowers in the world 

* Hedera : Number one pot plant in global flowes market. 

* Banglore city of garden. 

* Flower capita! of World : California, USA. 

* Indian Horticultural society: 1942. 

* Foliage capital of world : Apokka, Florida USA. 

* Biggest formal garden Vrindawan Garden mysore 

* Heaven of Man : Italian Garden. 

* Stevia ; Wonder plant (Sweetners of future) 

FAMOUS GARDENS OF INDIA 

* i) Lalbagh : Banglore (KN) Floral clock (Free style) 

* ii) Vrindawan : Mysore (KN) Biggest forml garden. 

* iii) Indian Botanical Garden: Sibpur (Kolkata) W.B. 

* iv) National Botanical Garden: Lucknow. 

* v) Rashtrapati Bhavan gaden : New Delhi by Edwin Lutyens. 

* vi) Buddha Jayanti Park : New Delhi. 

* vii) Mughal Garden: Pinjore, Hariyana. 

* viii) Rose Garden : Chandigarh (Punjab) 

* ix) Sayaji Park : Vadodara (G.J.) Branching paim. 

* x) Roshnara Park : New Delhi. 

SYMBOLS 

* i) Rose : Love * ii) Carnation (White): Womens Love 

* iii) French Marrigoid : Sorrow. * iv) African marrigold : vulgare mind 

* v) Lily: Purity * vi) Amryliis : pride 

* vii) Pansy: Thoughts viii) Stock: luxury. 

TREES ASSOCIATED WITH GOD 

* i) Kadam.tree : Lord Krishna * ii) Semal tree : Lord Shiva 

* iii) Bauhinia: Saraswati. * iv)Amaltas : Kali 

* v) Ashoka, Sal and Palash tree : Buddha. 


* Garden which is considered as genesis of gardening : Garden of Edens (U.K.) 

* Famous french garden designer: Le Notre. 

ANNUALS 


* i) Hanging basket: Daisy, Verbenna, portulaca, Petunia, Lobelia, Phlox 







* ii) Rock Garden : Ice plant .Verbena, Phlpx, Gamolepis. 

* iii) Pots : Carnation, Anthurium. Aster, Petunia. 

* iv) Dry Flower : Statice, Helichrysum, Nigella, Ladys Lace 

HEDGE 

* i) Tall protective (1-3 m.ht.) : Karonda, Bouganvillia, Acasia Fernesian, Ingadulus. 

* ii) Dwarf protective (1 m.ht.) f Opuntia spp, Agave Spp. Pedilanthus Spp. 

* iii) Tall ornamental : Mehendi, Duranta, casurina, Hibiscus, Hamelia Patens. 

* iv) Dwarf ornamentla :Acalypha, Cleredendron, Thunbergia, Lantana Spp. 

EDGE (20-30 cm) 

* Plants : Alternathera , Justica, Eupatorium, Sunrose 

* Topiary 

* Suitable plants : Duranta plumeri, Sesbenia egyptica, Inga dulcus, Acasia mo'desta. 

* The samban - Lei Sekpil (Manipur) is the wrlds tallest topiary ht. :18.6m. 

SHRUBS 

* i) Foliage shrub : Acalypha tricolor, Nandina domestica, Codium varigatum, manihotspue 
varigata. 

* ii) Flower and foliage shrub : Bouganvillea, Hamelia Patens , Buddeia asiatica. 

* iii) Fragrant flowers : Oestrum nocturnum, C. diurnum, J. sambac. 

* iv) Specimen shrubs : Bouganvillia, Hibiscus, Hamelia patens. 

TREES 

* i) For screening purpose : Grevillea robusta, Eucalyptus spp. Poplar sp., Polyalthia longifolla. 

* ii) For checking air pollution : Morussp., Poplar hybrid, Plumeria .adifolia^... 

* iii) For alkaline and saline soil: Casurina equisetifolia, casiafisiula, Parkinsonia aculeata. 

Flower Arrangement / IKe Bana 

* i) Moribano : Natural lkebana where piled flowers are used, dwart vases used 

* ii) Jiyubana : Free flower arrangement 

* iii) Nagiere : Tall vases used. 

* iv) Morimono : Fruits Vegetables and.flowers are arranged " English flower arrangement". 

* v) Zeneika : Sraight material with uneven height are used. 

* vi) Zeneibana : Beautiful sculpture is created by using wood stone rocks. 

SPICES AND CONDIMENTS 


Indias share in world trade of speices : 18%. 
Spice oil obtained by steam distillation method, 
India is known as Home of spices. 
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Largest area under spices : Rajasthan :and Production of spices : Andra Pradesh. 
Balck paper and Turmeric constitute > 50% of total export earning among spices. 

Black Paper 

Also called as as king of spices, largest producer: Vietnam 
Indian 54% Total area & 26% Total production in word propagation : Shoot cutting 
average yield: 273 kg/ha. kerala: 96% % Total production var: Karimundo, Panchami 
Small cardamam 

Also called Queen&spices, 2 nd important national spice, Kerala 60% prod 
Propagation: Rhizomes, rieid: 500 kg/ha. (150 kg dry/ha var:pv-2, mysre type 
cochin ginger/ Indian ginger best in world. 70% prod.n 50% Export in world. 

Turmeric: 76% & Total world production in India 

clove is a 2 nd most imp. spice next to black paper in world. 

Fenugreek (2nt = 16) 

80% Area & prod" by Rajasthan, seed spice in India after coriender & cumin. 
Coriender - 1 5t seed spice in India 

Rajasthan: I s ' in area & prod" seedrate:25-30kg/ha (rainfed) 12-13kg/ha (irrigated) 
40-42 kg/ha (Leaf veg.). 

Yield: 5-7 q/ha. var sindhu, swati, souhana. 

Cumin. - Largest seed spice in India. 

Seedrate: 12-15 kg/ha. 

Yield: 7-8 q/ha. var: Rz-209, Rz-19, vijapur-5 
Fruits are rich in Thymol. Iran main cumin exporter 
kokum contains hydroxy citric acid, variety, konkan Amrita. 

Saffon is most expensive spice in the world. Funnel shape stigma used as spice 
(Cultivated in J&K (rainfed). most expensive saffaron: shahi safron. Yield: 5 kg/ha 
Asafoetida: produce Ayarvedic medicine Hingashakt 

Tamarind 

Pod Composed of 55% Pulp, 34% seeds-&11% sheel & Fibre 
Yield: 180- 225 kg of fruits /Tree/season. 

Var: Prtishthan. Ajentha: sheet tamarid 82% Brix. 

AROMATIC & MEDICINAL PLANTS 
Hippocrates is known as Father & Modern medicine 
Theophrastus is known as father of pharmacognosy. 

Maximuin demand in world market 1 seena leaves 2 Is abgol seed. 

3 Cassia Tora Seed 

India is 1st largest producer & 1 Kewada oil 2 senna 3 Davana oil 4 Isabgol. 





largest producer & 1 kewada oii 2 Opium later 2 Jasmine 3 Tuberose concentrate 
3 largest producer of Periwinkle 

India is largest exporter of Psyllium & senna leaves. Thiland: Sarpagandha roots. 
China is major producer of 1 Geranium oil 2 cilronello oil 
World production of essential oil is dominated by Brazil (40%) follwed by 
USA (20%) and India (15%) 

Sandie wood: Spike disease. 

National Aromatic and medicinal plant Board is situated at New Delhi. 

National Reaserch centre for mediocinai & Aromatic plant is located atAnand (G.J) 
Methods of essential oii exllaction. 

A] Distillation: 1 Water distillation: Rose petals. 

2 Water & Steam distillation: Seeds& roots 

3 Steam diostillation: Herb & leaf material. 

B] Infteurage or cold fat extraction: Flower 

C] Maceration or Hot fat extraction: 

D] Soivant extraction 

E] Expression 

F] Super critical fluid extraction. 

medicinal plant known as “Secand shilajeet" is Safed musli 
Food Science 

Simmering is Gentle boiling with temp about 100c 







QUESTIONS 

1. Aonla is commercially propagated by (Patch Budding. 

2. In diagonal or quincnux system of planting almost double no. of plants are adjusted as compared 
to square system. 

3. Walnut is the richest source of fat 64 %. 

4. Ratna variety of Mango is free from Spongy tissue. 

5. Sai Sugandh is the cross of Totapuri x Keshar mango bred by MPKV., Rahuri. 

6. Pusa Majesty is the gynodiocious variety of papaya. 

7. Niranjan is the off season selection of mango by MAU, Parbhani. 

8. Mango is commercially propagated by Soft wood grafting. 

9. Kokan Amrut is the variety of Kokum developed by Dr. B. S. K. K. V., Dapoli. 

10. High density planting and Meadow orcharding is the new technique of guava planting which 
accomodates about 5000 plants/ha at 2 x 1 m spacing. 

11. Inarching or Approach grafting is commercial method of propagation in sapota. 

12. Orange dwarf is a dwarf coconut variety famous for tender coconut water. 

13. In case of Horticulture, the technique of precise management of nutrients and water supply to 
the plants through various sensors and computerised system is called as - Precision 
Horticulture or Precision farming. 


Sr. 

Crop 

Productivity (t/ha) 

1 . 

Banana 

34.4 

2. 

Mango 

6.5 

3. 

Papaya 

40.9 

4. 

Guava 

11.7 

5. 

Pomegranate 

6.6 

6. 

Potato 

19.9 

7. 

Tomato 

19.6 

8. 

Onion 

16.1 

9. 

Brinjal 

JS1A _. 


(Ref. NHB Database, 2010) 

15. Production share of major fruit crops (2009-10) 

1. Banana (38 %), 2. Mango (21 %), 3. Citrus (13 %) 

16. Production share of vegetables 

1. Potato (27 %), 2. Tomato (9 %), 3. Onion (9 %), 4. Brinjal (8 %) 

17. Leading fruit producing states : 

1. Andhra (17 %) > Maharashtra (14 %) > Gujrat (10 %)> T. Nadu (9 %) 

18. Leading vegetable producing states 


1. U. P. (17 %) > West bengal (16 %) > Bihar (10 %) > Orissa (7 %) 







19. Areawise leading states in fruit production 

Maharashtra (24 %) > Andhra Pradesh (14 %) > UP 6 % > Gujrat (6%) 

20. Areawise leading states in vegetable production 

Waste bengal (17 %) > UP (13 %) > Bihar (11 %) > Orissa (9 %) > Maharashtra (5 %) 

21. Major cut flower producing states 

W.B. (33.3 %) > MH (11.9 %) > AP (9.3 %) > KN (8.8%) 

22. Major cut loose fiower producing states 

TN (25 %) > KN (20 %) > AP (14 %) > MH (8.9 %) 

23. Maharashtra has (32.3 %) i. e. highest share in cashew production in 
India. 

24. Maharashtra-Area-Production-Productivity of Banana 

85,000 ha 5200.00-61.2 MT/ha 

(000 metric tonnes) 

25. Beauty seedless and Sharad seedless are coloured seedless varieties of "' 
grape. 

26. Maharashtra produces 75 % of grape in India. 

27. Origin of guava is Tropical America. 

28. Ambica variety of mango is cross of Amrapali x Janardan Pasand. 

29. India ranks first in production of: Mango, Banana, Citrus fruits, grapes, peas, papaya and 
pomegranate. 

30. Drought and salinity {tolerant rootstock in grape is Dodgridge and 110 R. 

31. The important eco friendly biopesticides commercialised by ICAR are : Trichogramma spp , 
NPV, Paceilomycetes spp. etc. 

32. Micro-organisms used as biopesticides are : Trichoderma spp., Pseudomonas thiroscense, 
Aspergillus spp. etc. against soil born pathogen. 

33. Fluoroscense cytometry is the new technique used for chromosomal mapping of individual 
genes responsible for a particular character expression in fruit crop breeding. 

34. Cavendish (AAA): is triploid and most common dessert banana, it is parthenocarpic and 
sterile. 

35. Pathenocarpy in banana and pineapple - Vegetative. 

36. Mechanism of seedless in guava - Aneuploidy (2n-1) i. e. 22-1 = 21 chromosome number. 

37. Aneuploid 82 is a dwarfing rootstock in guava developed by IARI, New Delhi. 

38. Commerical name of fruit fly resistant chemical developed by MPKV., Rahuri - Chioromat fly. 

39. Papaya ring spot virus is spread through vectors - Aphids and white flies. 

40. Virus resistance in fruit crops (papaya, banana etc.) can be introduced through -recombient 
DNA technique. 

41. Ganesh and Bhagva are the two leading export quality varieties of pomegranate. 

42. Ber is polyploid in nature i. e. 2n = 4 x = 48. 
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43. Functional foods : new concepts in which vaccines like polio vaccine or other nutrients like 
Vit- A in rice, hepatatitis B vaccine in Banana are being developed through commercial 
exploitation of Biotechnology. 

44. Horticulture scenario in India 

*Totai area under Horticultural crops: 20.1 million ha 

*Annual production of Horticultural crops: 231 million tonnes (2010) 

‘Total % cropped area under Horticultural crops: 9 % 

‘Total % under Agricultural GDP : 30 % 

‘India produces 63.5 million tonnes of fruits. 

‘India produces 125 million tonnes of vegetables. 

‘Per capita consumption Recommended by ICMR and NIN 
Fruits 46 g. 92 g. 

Vegetables 130g. 300 g. 

45. New technique for virus free citrus plant raising is Meristem culture and Micrografting of 

plants. . 

46. Conversion of old and inferior plantation into new sperior plantation can be achieved by top 
working in Mango, Guava, Aonla etc. 

47. Virus indexing is the practice of indexing or pre testing of citrus plants for possibly of viruses. 

48. Low density planting (i.e. planting at wider spacing) is the Indo-lsrael way of managing 
pomegranate oily spot disease. 

49. Guava species tolerant for biotic stress : Pseudium fridrichthallinum, Feijova selloviana. 

50. Pink flesh/red flesh guava varieties : Ruby, red fleshed, china surkha etc. 

51. In order to increase work efficiency in state Agriculture Dept, through computerization-State 

. Govt; has come out with a project- MAHAAGRISNET PROJECT. 

52. State Dept, of Agril. has come out with a new mobile communication scheme K/a as CUG i. e. 
close user group in collaboration with BSNL i.e. (7588 series). 

53. The mango hybrid variety which is early maturing, dwarf and suitable for high density planting 
at 2.5 x 2.5 m spacing is Amrapali. 

54. Production period in case of tea after gestation period is to the extent of 10 years. 

55. Approximately 14 per cent of total grape produced in India every year are dried for raisin purpose. 

56. The self fruitfly variety of Prunnus'domestica (Plum) grown in India Santa Rosa. 

57. Other things being suitable the level of temperature considered ideal for Banana growing is 
27°C. 

58. This premier institute/board/authority set up by Govt, of India for providing technical and financial 
support for creation of post harvest infrastructure for Hortil. crops in India-APEDA. 

59. Under the cold storage, this crop required: 0-1 °C temperature and 98-100 % relative humidity 
- Peas 

60. Jelly with high sugar and low acid is called Cloudy jelly. 

61. The fruit not peeled before canning is Cherry 

62. The last stage of fruit development is Senescence. 
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63: Vacuum cooling is used for which type of vegetables Leafy vegetables. 

* 

64. In food processing, how much quality of edible colour is permitted 200 ppm. 

65. Permissible limit for sulphur dioxide in jam is 40 ppm. 

66. Essentially jelly should contain pectin, acid, sugar and water. 

67. In cold storage, potato is stored at 2.2°C temperature and 60 % relative humidity. 

68. Onion is good source of Vit. B. 

69. Quick freezing is done at 0-4°C for 30 min. 

70. Lye peeling is done at the temperature of 93°C with caustic soda (NaOH) 20 %. 

71. Hydro-cooling is called as rapid pre-cooling method as compared to other methods of pre¬ 
cooling. 

72. Best de-greening temperature and relative humidity for citrus fruits is 27°C and 85-95 %, 

73. Ethylene in cold storage is removed by UV light, low pressure, ventilation etc. 

74. The materials used as ethylene absorbents or ethylene scavangers are KWinO^ activated 
charcoal, activated soil, etc. 

75. The enzyme responsible for converting pectin into pectic acid is Pectic methyl esterase 

(PME). 

76. Individual quick freezing is commonly practised in Peas. 

77. C0 2 content of carbonated fruit juice beverage is 1-8 g/lit. 

78. 'Fiat sour’ in canned food is due to bacteria Bacillus sterothermophyllus. 

79. Best maturity index for orange is Brix : acid ratio. 

80. The ethylene forming enzyme is ACC synthatase. 

81. Delaying in ripening in fruit crop for better storage can be biotechnologically done by following 

methods : i) Decreasing ACC synthatase level, ii) addition of ACC deaminase 

enzyme, iii) addition of SAW! hydrolysate. 

82. Modified atmospheric packaging of fruits and vegetables prevents the building of the CG 2 and 
acetylene gases in package. 

83. Kufri Alankar variety of potato is very early, photo in sensitive, suitable for plains of northern 
India. 

84. International Registration Authority for Bouganvallea is in IAR1, New Delhi. 

85. Highest loose flower producing state in India is TamilNadu. 

86. Prajwal a F, of Tuberose is a cross df Shrinagar x Suhasini. 

87. Pusa Priya is a pink coloured rose variety. 

88. The flowers used for ‘dried flower' production are Lakspur (Consolida ambigua), corn flower 
{Centaurea cyanus). 

89. Low temperature during growing period cause blackening of petals in rose. 

90. The pre-cooling treatment for rose includes-1) Keeping the stem in Aluminium sulphate, citric 
(acid (300 ppm) and Bleach powder (50 ppm chlorine) solution. 

91. The important terestrial orchid genera is Cymbidium and Papiopedalium. 

92. Orchid is native to India. 
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93. Marigold species Tagetus signata and Tagetus minuta Are used for extraction of oil which 
acts as flies repellent. 

94. Seed rate for Marigold is 200 - 300 g/acre. 

95. jasmine grandiflorum yields worlds famous Jasmine Oil. 

96. Cymbidium orchid can be stored at 3-4°C for near about 4 weeks. 

97. Helichrysum (straw flower) is worlds famous dry flower. 

98. Birds paradise ( Sterletzia reginae) can be stored at 8°C for 4 weeks. 

99. Tuberose when planted at 20 x 20 cm requires near about 2,00,000-2,50,000 tubers/ha. 

100. The act of loading the flowers with water to ensure maximum turgidity after long term 
transportation is called conditioning. 

101. Coleus is a solanaceous plant controlled as pot plant with attractive leaves. 

102. Cassia fishula is used as specimen tree in garden. 

103. World No. 1.- 
*Cut flower-Rose 

*Dried flower - Helichrysum 
*Cut green -Asparagus 
*Pot plant-Hedera 

104. Fragrent flowering tree in the garden Plumeria spp. (also called pagoda tree, white chaffa). 

105. PusaAbhishek-a stripped and spotted rose variety developed by IARI, New Delhi. 

! 106. Pusa Mohit -Thornless rose variety. 

i 

j 107. Dahalia is propagated commercially by tubers and leaf blade cuttings. 

i 

108. Canna, gladiolous, Dahlia, glory lily comes under category bulbous ornamentals. 

109. In August month the rootstock roses are planted through cuttings. 

- 110. Inga dulsis is used as live fencing tree.. 

( 111. Edens odoratum is a scented orchid grown in Sikkim. 

112. Chrysanthemum is propagated through suckers. 

113. Chrysanthemum is a short day plant. 

114. Shree Ganesh is yellowish coloured variety of gladiolous. 

115. Phule Prerna - pink coloured gladiolous variety. 

116. PKV Shubhra- is high flower yielding white coloured variety of Chrysantheum (Dendrothema 
indicum). 

117. De'numidification in green houses can be done through ventilators, chemicals dehumidifiers 
and by cooling coils. 

118. Evaporative cooling pods and fogging systems are used for humidification in green houses. 

119. Thermostat is a automatic device which senses temperature and activates or deactivates the 
attached equipment thus ensuring automatic environmental control in green houses. 

* 120. Foggers in green houses used for humification, the droplet size is less than 10 m. 

121. C0 2 generators are used for CO z enriching in green houses. 
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122. In automatic green houses microprocessors and computers are used. 

123. UV stabilized polythene when used as covering material on an average transmits 87 % 
polysynthetically active radiation into green house. 

124. Boom watering is used for seedlings used in plug trays. 

125. pH of water for greenhouse imagination should be 5.5-7.0. 

1 26. Mist chamber is used for rooting of cuttings. 

127. Shed nets are used for hardening of tissue cultured plants and provides 50-75 % shed. 

128. Netting is practised in carnation cultivation. 

129. Formalin is common fumigant used for bed sterilization in green house. 

130. Spray of mallic hydrazide (MH-40)-2 14 months after transplanting reduces bolting in onion. 

131. Molybdenum deficiency in cabbage cause heart rot. 

132. Kurfri Himsona and Kufri chipsona are processing varieties of potato. 

133. Photothermo insensitive variety of cowpea is Pusa Rituraj. 

134. Male :Female flower ratio in pumpkin is 10:1. 

135. In pumpkin all cole crops, watermelon, muskmelon and tomato gametophytic rnaie sterility 
exhists. 

136. Onion, okra, summer squash, Asparagus etc. vegetables are rich source of Iron. 

137. Celera (a vegetable crop) contains 3-n-butyl aldehyde which is effective against 

hypertension. 

1 38. Revotionary vegetable varieties 

* Pea-Arkel 

* Watermelon-Arka Manik 

* Chillies - Pusa Jwala 

* Okra - Arka Anamica, Parbhani Kranti 

* Muskmelon - Hara Madu & Pusa Madhu 

* Capsicum -Arka Gaurav 

139. Cycocel induces salt tolerance in vegetables. 

140. Ethephon is used in cucurbits to increase hermaphrodite flowers. 

141. For getting higher number of female flowers in bottle gourd, the plants are sprayed at 2-4 leaf 
stage with boron @ 3 ppm. 

142. For getting higher number of female flowers in water melon, the seedlings at 2-4 leaf stage are 
sprayed with 2, 4-5 triiodobenzoic acid in the concentration of 25-50 ppm. 

143. Male sterility has been commercially exploited for hybrid seed production in musk melon. 

144. The most serious viraldisease of tomato in rainy and autumn season is Tomato spotted wilt 
virus. 

145. The best suited pH range for Brinjal cultivation is 5.5 to 8.6. 

146. Optimum temperature for fruit setting in cucumber and musk melon ranges between 55°F & 
65 °F. 

‘Seed plot technique’ was developed for virus free seed production in potato by Dr. 


147. 






Pushkarnath. 
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148. Warm season vegetable is Sponge gourd. 

149. Chilli is often cross pollinated vegetable. 

150. Soilless culture is known as Hydroponics. 

151. For Biological control of tomato fruit borer the ideal tap crop is Marigold. 

152. Sweet potato belongs to family Convulvalaceae. 

153. Sweet potato (Ipomoea batatas) is hexaploid 2n = 6 x = 90. 

154. Leaves and petioles are edible in Colocasia. 

155. The length of sweet potato cutting should be 30 cm with 4-5 healthy buds for propagation. 

156. Amaranthus tricolour L. is the main cultivated species of vegetable amaranthus in India. 

157. Spinach (palak) is a long day crop. 

158. ‘Pusa Jyoti’ & ‘All green’ are varieties of palak. 

159. Cabbage protects against ‘bowel cancer’ due to presence of ]lndoIe-3-carbinol. 

160. Variety Himangi of cucumber is resistant to brortzening. 

161. TheSamrat cultivar of bottle gourd has the highest yield potential on bower system. 

162. MH @ 400 ppm promotes female production & increases yield in bottle gourd. 

163. Phule Prajkta is the variety of Sponge gourd. 

164. Konkan Harita is the variety of ridge gourd. 

165. The optimum seed rate (kg/ha) of cucumber is 2.5-3.5 kg/ha. 

166. If pea is sown earlier, it suffers from disease wilt. 

167. Cowpea is rich source of Vit. B. 

168. Critical stages of irrigation in cluster bean are flowering. &.pod formation. 

169. Whole part edible bean crop is winged bean. 

170. Kharif onion varieties are Agrifound dark red, Baswant-780, N-53 & N-2-4-1. 

171. In Kharif onion, spraying of maleic hydrazide 2,500 ppm at 75-90 days after transplanting 
checks sprouting. 

172. Pollinators of onion Honey bees. 

173. Onion varieties suitable for export Arka bindu & Agrifound rose. 

174. Optimum temperature for onion growing is 25°C. 

175. Purple blotch disease of onion is caused by thrips. 

176. Chantaney is excellent carrot cultivar for canning and storage. 

177. Turnip is hypocotyl. 

178. Origin of black peeper is Indo-Butnia. 

179. Eleleria cardamum (2n = 24) origin is India. 

180. Cineol is chemical content of cardamum. 


181. Botanical name of large cardamum \s Amo mum subtulum. 

182. Essential oil in turmeric 0.24 %. 
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183. Turmeric rhizome weight for sowing : 20-40 g. 

184. Clove has alternate bearing habitat. 

185. Nutmeg {Myristica fragrance) origin is Indonesia. 

186. Unproductive male is converted in female plants by top working in nutmeg. 

187. Cinnamomum verum (2n =24) is native of Shri-Lanka 

188. Tejpat (Indian cassia) - Cinnamom tamala 

189. Botanical name of curry leaf Murraya koenigi. 






ENTOMOLOGY 

iINSECT MORPHOLOGY AND SYSTEMAT1CS 

* Insect: The insects are tracheat Arthropods in which the body is devided in to head. Thorax 
and abdomen. 

* Greek Word Entomon - To cut, Logus - science. 

* Entomology : It is branch of zoology which deals with insects. 

* Insect comprise about 70% of known species of animals and are found in all types of environ¬ 
ment. 

* The scientist folson stated that some insects are smaller than largest protozoa and others are 
larger than smallest vertebrata. 

* The body of insect (cockroch) is composed of a series of rings or segments called somites or 
metameres and connected one behind other by intersegmental membrane and this pattern is 
known as metameric segmentation. 

* The sclerites ar e seperated from each other by means of thin impressed lines is known as 

sutures . 

* The cuticle of insect contains chitin. 

* The cuticle hardnes (sclerotizes) at localised areas to form sclerites. 

* The body wall of a typical segment having : it dorsal (upper) region called dorsum or turgum. ii) 
Ventral (lower) region is called venter or sternum, iii) The two lateral region are known as 
pleurae (single. Pleuron). 

* The body of insects generally consist of 20 segments. 

* The Head : of insect formed by fusion of six segments and posses appendages. 


Sr.No. 

Name of Segment 

Name of Appendages 

1 . 

Pre antennary 

Pair of compound eyes. 

2. 

Antennary 

Pair of antennae 

3. 

Intercalary 

Single labrum 

4. 

Mandibular 

Pair of mandibles 

5. 

Maxillary 

Pair of Maxillae 

6. 

Labial 

Labium 


* Thorax: 2nd region Body, mainly concern with Locomotion, composed of prothorax. Me- 
sothorax & metathorax, 3 pairs of legs, adult stage meso and metathorax bears a pair of wings. 

* The wing bearing segment of insect is called as pterothorax. 

* Abdomen : Third portion of body. Concern with reproduction and vital metabolic activities 

* In cockroch adult 10 segment joins together. 

* The 11 segment of cockroach lies a pair of appendages called cerci. 

* In male cockroch it bears a pair of ciaspers on nineth sternum known as styli. 








The Styli in male cockroch help to grip the ff male during copulation. 

In female the 8 lb and 9 th abdominal sterna gives rise to ovipositor. 

The prccuticle of insect body wall there are large no. of ducts running from epidermis to epicu- 
ticle is called as pore canal. 

Epidermis or Hypodermis : It is single layer of cells lyeing bellow cuticle. It secrete the greater 
part of cuticle and moulting fluid. ' 

Microtrichia are also known as ac ulei o r fixe d hairs are minute hair like structures on wings of 
Hous efly. 

Vertex : The portio n of epicranium which lies immidiately behind the frons and between com¬ 
pound eyes is known as vertex. 

Gena : The entire lateral region of the head capsule below and behind the compound eyes is 
known as gena. 

Head Positions : i) Prognathus : Longer axis is horizontal and mouth parts directed forward 
e g. Beetles, Larvae, Termites (P.BLT) 

ii) Hypognathus ; Longer axis is vertical and mouth parts directed below e.g. grass hopper, 

iii) Opisthoganthus : The head is directed downwards and back wards e.g. Red Cotton 
Bug. 


^Antennae are absent in protura j 

Pedicel of antenae contains auditory organ (Johnson's organ) in majority of winged insects. 
Types of Antenae: 

1) Setaceous (Whip like): e.g. Cockroach. 

2) Filiform (Threadlike): e.g. Grasshopper. 

3) Moniliform (necklace / Bead like): e.g. Thrips, midge fly, termites. 

4) Clavate (Club shaped): e.g.Butterfly . 

5) Capitate (Knobbed): e.g Weevil, khapra beetle. 

6) Serrate (sawtoothed) : e.g. metallic bettle. 

7) Lamellate (leaflike): e.g. Dungroller, Rhinocerous beetle. 

8) Pectinate (Comblike): e.g. Moth - unipectinate, Bipectinate : e.g. silk moth. 

9) Plumose (Whorl like): e.g. male Mosquito. 

10) Pilose (Brush like): e.g. Female Mosquito. 

11) Geniculate (elbowed): e.g. Honey bee, Wasp. 

12) Aristate (Bristle like): e.g. House fly. 

13) Stylate (Style like): e.g. Jassi ds. 

' Types of Insect Mouth Part: 

A) Mandibulate type : insects feeding on solid food material. 

i) Chewing and bitting type of mouth parts : e.g. cockroach, grasshopper. 

B) Haustellate type : includes insects feeding on liquid material (Food) 

i) Piercing andsucking : type - e.g. red cotton bug, Mosquito. 

ii) Chewing and Lapping type : eg. Honey bees. 






iii) Sponging type: e.g. House Fly. t 

iv) Rasp i ng an d s ucking type : e.g. Thrips 

v) Siphoning: e.g. Butterfly. 

* Pair of Mandibles is called first pair of jaw while maxillae called second pair of jaw. 

* In t he labium Glossae and pa ra glossae are fused to form median l obe called as ligula . 

* In pretarsus of leg, in between the claws there is medium lobe called Arolium. 

* Modifications of insect legs / Type of insect legs. 

1) Ambulatorial (Walking ytpe: e.g. some beetles 

2) Cursorial (Running type) e.g. cockroach. 

3) Saltorial (Jumping types) e.g. Grasshopper and crickets. 

4) Fossorial (digging type) e.g. Mole cricket 

5) Raptorial (Grasping type) e.g. Praying mantid. 

6) Scansorial (Clinging type) e.g. Head louse. 

7) Natatorial (Swimming type) e.g. Water bug, beetle 

8) Foragial / Carbiculate (Pollen collecting), e.g. Honey bees (worker) 

9) Sticky legs : e.g. House fly. 

* The costal margin of insect wing contain a pigmented spots known as Stigma or Pterostigma. 

* The arrangement of veins in the insect wings is termed as wing venation or neuration. 

* Modifications of Insect Wings : 

1) Tegmina : eg. cockroach, mantid, grasshooper 

2) Elytra : eg. Beetles. 

3) Hemelytra : e.g. Bugs 

4) Haiteres : eg. House fly. 

5) Fringed wing : e.g. Thrips 

6) Scaly wings : eg. moths and butterfly. 

7) Membranous wings : Wasp and bees 

* Wing coupling Apparatus: 

1) Jugate type : e.g. Hepialid moth. 

2) Fibulate type (elongated jugum) eg caddis fly. 

3) Frenate type : e.g. Moths 

4) Hamulate type : e.g. Bees and Wasp. 

5) Amplexiform : e.g. Butterflies, Silkmoth. 

* The abdomen of insect consist of 11 segments joined together. 

* The terminal region of abdomen is called as telson which bears annus. 


* The first abdominal segments carry a pair of spiracles each. 

* Pregenitai appendages (pro - legs) are present in Apterygota and many larvae. 

* Cerc't present on 11 segment in most insects 








Cerci is usually tectile organ or may acts as sound receptors (orthoptera) 

The larvae of lepidoptera bears 5 pairs of abdominal legs on segment of 3,4, 5,6,10. 

In saw fly larvae there are 8 pair of prolegs but are witho ut chrochets. 

The Nymph of odonata present Abdominal gills forrespriation. 

The reproductive types of appendages present in insect at 8 and 9 th abodminal segment, in 
male appendages called genital clasper (styli) and infemale called ovipositor. 

The 9 th sternum is large and bears two elongated styles and a pair of claspers which help to 
grip by male to female during copulation. 

The female ganopore is situated on 8 th Sternum. 

Insect Sense organs : i) Photoreceptors : eyes (Ocelli) - simple and compound eye. 

ii) Auditory organs (ears): Johnson’s organ in Male Mosquito. 

The special auditory organs or tympanumj s a cuticular membrane lying on tracheal air sac 
when sound wave hit, the membrane vibrates e.g. grasshopper. 

Tympanum on first abdominal segment of grasshopper is present. 

"v—■ ’ 

iii) Chemore ceptors (sense of smel l) 

iv) Gustatory (taste) organs : Situated on antenae (Honey bee), tar si of hou sefly. 

In insect light is emmited when substance Luciferin is oxyidised by free oxygen, in presence of 
water and an enzyme Luciferase producing oxyluciferin accompanied by production of coo! 
light. 

The nerve cells are called as neurons. 

The gr oup of nerve cells is called as ganglia . In cockroac h there is 9 pairs of gangli a. 

In insect there is open type of circulatory system. 

The body cavity in insect is kno wn as haemocoele and the bloo d is known as haemoSymp h. 

The heartof insect has a pair of opening called as ostia. . • ■ 

Respiration : It is process of exchange of gases between environment and blood. 

In terrestrial insects respiration occur through air tubes known as tracheae. 

Spiracles are the external opening of the tracheae. 

Spermatheca is the sac of storing sperms in female insects. 

Types of Reproduction in Insects : 

i) Oviparity: Female lay eggs either fertilized or unfertilized e.g. Higher order. 

ii) Viviparity: The female lay either larva or nymph instead of eggs e.g. Aphids. 

iii) Parthenogenesis : It is development of embryo egg without fertilization e.g. Aphids. 

iv) Paedogenesis : The immature forms before attaining adult stage reproduce e.g. 
cicidomyllids. 

v) Polypubrony : Production of two or more embryos from a single egg. e.g. Parasites. 

vi) Hermaphrodism: Presence of both male and female reproductive organs in one and the 
same individual e.g. scale insects^ 


* Types of Wleta Morphosis : 

1) Ametabola: Insect undergo no meta morphosis e.g. Silver Fish. 








2) Hemimstaboia : Insect pass through gradual or incomplete metamorphosis e.g. Grasshop¬ 
per, bugs. 

* Immature forms of this insect is called as Nymph, egg. Nymph - adult. 

3) Hoiometahoia - Life cycle is completed in four stages i.e. egg - Larva - pupa. 

* Tyeps of larvae : i) Protopod : e.g. mainly parasites of Hymenoptera. 

ii) Polypoci: e.g Butter fly and moth iii) oligopod : a) compodiform: e.g. Lady bird beetle. 

* b) Scaraba&ifom? : White grub, iv) A. podus also called maggot e.g. Housefly. 
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* Types pf Pupae 

i) Decticous : e.g. neuroptera, strong sclerotized mandibles used for emmergence of adults. 

ii) Adecticous : Non articulated reduced mandibles. 

* a) Exarate ( or Free): e.g. beetles and bees. 

* b) Obtect; e.g. Butterfly. 

* c) Co - arctate : e.g. Housefly. 

* Enclosion : Process of hatching of embryo from egg is called as enclosion 

* The time interval between two moults is called stadiumjand insect during any stadium is called 
Instar. 

* Economic entomology : Studies of various insect species which are directly or indirectly 
concerned with the economy and welfare of the human society. 

* Applied entomology : It is branch of entomology where the basic principles of entomology are 
.adopted to study the various aspects of insects for welfare of human. 

* Pest: Any animal pathogen or plant which causes damage or annoyance to man., his animals, 
Crops or possessions. 

* Economic Pest : it is pest where artificial control measures are justified or the pest causing the 
loss more than 5% . 

* Classification of insect Pest / Types of Pests : 

A) According to Frequency of occurance. 

1) Regular Pests : Occurs frequently on crop. e.g. Thrips on chillies. Aphids on cotton etc. 

2) Occasional Pests : Occurs infrequently on crop e.g. case worm on Pice. 

3) Seasonal Pest: Occurs mostly during particular Part of the year is called as seasonal pest 
e.g. Hairy cattle pillar on groundnut in Kharif. 

4) Persistant pests : Occurs on crop almost through out the year e.g. Chilii thrips. 

5) Sporadic pests : Insects which occurs in few isolated localities are called e.g. Rice 
earhead bug. 

B) According to intensity of pest: 

i) Epidemic : Infestation occurs in a severe form in region or locality at particular season or 
time is called epidemic e.g. Locust damage. 

ii) Endemic : The infestation is of regular feature and confined mostiy to a particular, area of 
locallity e.g. white grub on sugarcane and paddy on a river of kumbi.kasari. 

C) According to losses caused by the pest: 

i) Loss < 5% of yield called negligible ii) Loss 5-10 % of yield called as minor pests. 

iii) Loss >10% of yield : Major pest 

Economic injury level (EIL) : The insect pest level at which economic injury occurs or the 
lowest pest population density that will cause economic damage. 

Economic Threshhold level (ETL): The pest density at which control measures should be 








determined to prevent a population build up to reach to the economic injury level, at which a 
cost of control will be compensated by preventing further damage. 

* STL is always lower than EIL. 

* <Sar?erai equilibrium Position (GEP): It is the average population density of pest over a long 
period of time unaffected by temparary intervention of pest control. 

* The larvae of mosquito and beetles are able to live only in still water or slow moving streams. 

* The larvae of Helicoverpa armigera devour other larvae of their own kind. 

* Applied / Artificial control Measure : The control measures adopted by human agencies are 
called applied or artificial control measures. 

* Methods of artificial control: 

i) Cultural method ii) Mechanical Method iii) Physical method iv) biological method v) legal 
method vi) chemical method vii) Integrated method viii) Newer methods. 

* Ploughing helps to expose soil hibernating insect which picked by birds e.g. cutworm, Army 
Worm. 

* The eggs of Grassho pper laid in upper 7-10 cm of soil. 

* The cotton gray weevils are disturbed and killed by frequent hoeing and intercuitural operation. 

* The underlying principle of crop rotation is to starve the pests. 

* Bhendi is a good trap crop to be sown near cotton to attract jassids and spotted bollworms. 

* For cotton gray Weevil: Tur (Trap crop) 

* Citrus Fruit sucking moth : Castor (Trap crop) 

* Mustard in cabbage is sown to attract aphids and dimond back moth. 

* Growing cow pea or onion as mixed crop helps to reduce incidence of bollworms. 

* Plantation of suru sugarcane should be done one or two month before normal months to avoid 
the attack of early shoot borer. 

* Kharif Jowar should be sown before 7 July to avoid attack of Jowar shoot fly. 

" Application of super phosphate overcome the attack of root weevil in Rice. 

* Desi cotton is much more resistant to attack of jassids, White fly and Bollworms than Ameri¬ 
can cotton. 

* Bird Scare?: A device used for scaring away the birds by means of explosive sound is called 
as bird scarer. 

* When the drop of water on calcium cafbide stored in container, to produce the acetylene gas 
which when comes in contact with air explodes to produce loud sound. The equipment pro¬ 
duce such sound at interval of 30 sec. to 5 min. 

* Biological control; It is defined as destruction, regulation or suppression of undesirable 
insects, other animals or plants by the introduction, encouragement or artificial increase of their 

. natural enemies. 

* True parasites : Mosquitoes, lice, bed bugs. 

* Parasitoid : Parasitic Wasps, Tachinid flies, Trichogramma spp. 

* Predators : Mantids, lady bird beetles, spiders etc. 

* Rodoiia beetle (Rodolia cardinalis) used as bioagent to control cottony cushion scale. 
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Predators : 1) Chrysoperla camea : used to control Aphids. Jassid, white fly etc. 

2) Cryptolaemus montromouzeiri: used to control mealybugs. 

3) Sticolotis modagasa : used to control sugarcane scales. 

Parasites insects : 

1) Trichogramma australicum : egg. parasite of shoot borer of sugarcane. 

2) Trichogramma miniatum : egg. parasite of shoot borer of paddy. 

3) Trichogramma chilonis : egg. parasite of Bollworms of cotton and stem borer of sugarcane. 

4) Perisierola nephantidis : Larval parasite of coconut black headed caterpillar. 

5) Apanteles angarleti : Larval parasite of pink bollowrom. 

6) Copidosoma Koehleri : egg, Larval Parasite of potato tuber moth. 

7) Epiricania melanolauca : Nymphal and adult parasite of sugarcane pyrilla. 

8) Bracort kirkpatricki : Larval parasite of boll worm. 

9) Chelonus blackburni: egg, larval parasite on bollworm and potato tuber moth. 

10) Telenomus remus : Egg parasite of Tobacco leaf eating cater pillar. 

46 nematode species parasiting on insect species. 

In USA Neoaplectana giaseri stainer of nematode has been successfully use for control of 
Japanese beetle. (Papillia japonica). 

DD -136 : It is strain of Neoaplectana carpocapsae hence this nematode is called it. 

DD -136 is the disease complex discovered by Dutky and Hough in 1955 in the caterpillar of 
coddling moth, Cydia pomonella. 

DD -136 = Neoaplectana carpocapsae (Nematode) + Achromobacter nematophillus (Bacteria) 

Bacillus thuringiensis was isolated by Berliner in 1915 in .Germany from the diseased sample 
(larvae) of Mediterranean Hour rrmrrtptTestiaKuhrneils: “ 

Commerciai preparations of Bt: Thuricide, Bakthane, Dipel 8 L, Delfin, Diotrol CTB, Agritel, 
Entobakterin etc. 

The bacteria Cocobacillus acridiorum has been used against grasshopper in parts of Africa. 

Metarrhizium anisopliae fungi used to control sugarcane pyrilla and grubs of Rhinocerus beetle 
as Bioagent. 

Entomophthora sphaerosperma on cabbage butterfly and leaf hopper (Fungibio agent) 
Entomophthora grylli used as Fungi bioagent against grasshopper 

The poiyhydral virus may be called as nuclear or cytoplasm according to site of its multiplica¬ 
tion. 

The individual polyhydra is about 0.5 to 10 micron in diameter. 

*--- - -— ■ m .. 

In India Nuclear polyhydrosis of Corcyra cephalonic, Pericallia ricini, Spodoptera liturea, 
jHeiicoverma amigera, and cytoplasmic polyhydroses of Helicoverpa armigera and granuloses 
of Pericallia ricini have been observed. 

Viral insecticides : Commercial names : Virex, Heliothis virus, Biotrol NHR, Biotrol VTN, Biotroi 
VPO, Heliokill etc. 

Microorganisms like nematode, Bacteria, Virus, Fungi, Protozoa etc and their preparation used 
for pest control hence it is called microbial insecticides. 







* Legal Methbd or pest control : It is defined as the way of controlling the pest by imposing 
various legal restrictions in order to prevent the entry of foreign pests or to prevent spread of 
pest within the country, India quar antine law enforced -1912 . 

* The first quarantine act in USA came into operation in 1905. 

* In India the GOI passed an act (Act 11 to 1914) entitled Destructive insect and pest act of 
1914 to prevent introduction of any pest or insect to be destructive to crop. 

* India has developed plant quarantine inspection and treatments on sea ports of Mumbai, 

Kolkata, Cohin, Chennai and Vishaka Pattanum and Air ports of Amrutsar, Mumbai, Kolkata, 
Chennai and New Delhi. 

* The central directorate of plant protection and quarantine was established in 194iL— 

* Bombay Agricultural pest and disease act in 1947. But actually real enforced in 1971. 

* Insecticide act 1968 (No. 46 of 1968) has been enforced on 2 nd September 1968 

* The cheif plant protection officer Maharashtra state Pune, has licening of Officer for manufac¬ 
ture and formation of pesticides. 

* Pesticide : The chemicals which applied for the control of insect pest is designated as Insecti¬ 
cides for fungal disease : Fungicides, For Weeds : Weedicide / Herbicide. For mites ; Miti- 
cide / Acaricide, for nematodes : Nematicide, for molluscan pest: Moluscides, for rodent: 
Rodenticide. 

* Integrated pest management : It is essentially system of management of pest population 
dynamics of pest species to utilize all the suitable techniques and methods in as compatible 
manner as possible and maintains pest population to level below those causing economic 
injury. 

* Classfication of insecticides : 

* A) On Basis of Mode of Entry in the insect body : 

* 1) Stomach Poisons : This type of poison mainly limited to the chewing insects like grasshop¬ 
per beetles, cater pillars etc. 

* Systemic insecticides includes Dimethoate, Phosphamidon, Phorate, Carbofuron etc are 
effective against sucking type of mouth part pests. 

* The typical stomach poisons : BHC. Dialafin, a ldrin, Lead arsenate, paris green etc. 

* 2) Contact Poison : toxicant which bring death of pest species by means of contact. 

* Contact poisons are useful in control of sucking insect & Insecticides include nicotine, pyre- 
thrum, endosulfan, quinolphos, malathion. 

* 3) Fumigants : Toxicant in gaseous s'tate penetrating insects througTi the trachael system and 
kills the species is said to be fumigant. 

* All kinds of insects can be controlled by fumigant irrespective with its feeding habit e g. methyl 
bromide, Hydrogen cynamide, ethelene, dibromide, 

* Heavy metals such as Hg & Cu. Fatty acids, formaldehyde, nitrophenol, Fluorine comopunds, 
arsenic compunds comes under protoplasmic poison. 

* Fumigants like hydrogen cyanide (HCN), Carbon Monoxide are said to be respiratory poi¬ 
sons. It also called as anoxia. 

* Nerve Poison - Organo phosphatic, carbamate, organochlorines, pyrethrum, Nicotine Inhibit 
enzyme Acetyl Cholinsteras e. 


* Classification based on Chemical nature of pesticides. 
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Pesticides 


Organic Compunds 


\rsenicals Hydrocarbon Animal Plant Origin Synthetic Organic 

duorine Oils (Petrolium or Origin (Neris i) Nicotine Compounds 

mpounds Mineral oils.) toxin) alkaloids i) Dinitrophenois. 

Sulphur Coal-tar oils. ii) Pyrethroids ii) Thiocynates 

Jme sulphur iii) Rotenoids iii) Organochlorines 

Barium iv) Neem iv) Organophosphorus 

Carbonate Extract Compounds. 

Zinc Phosphide v) Carbamates 

vi) Fixed oils and Soap 

vii) Fumigants. 

Lead arsenate is a sto mach p oison Fjrst us ed as insecticid es in 189 2 in Masachussetts. 

Sulphur is used as acaricide and Fungicide especially against powdary mildew. 

A toxin isolated from marine annelids has found insecticidal propertis known as Neris toxin and 
a product known as cartap. Effective against rice stem borer. 

In tobacco the principle alkaloid Nicotine was discov ered in 1828, It constitute 97% of total 
alkaloid in tobacco. In leaves of N. tobacum 2.5%, N. Rustica - 3.5 - 8 % 

The commercial product Nicotine sulphate contain 40 % alkaloid. 

Neem extract: 5% NSKE containing Azadirachtin as main compound having insecticidal and 
antifeedent properties. 

Pyrethrums (Pyrethrines) are extracted from chrysenthemum flower. 

All pyrethrum compunds are lipophilic (fat loving) compounds and insoluble in water. 

AHethrin was fi rst synthetic anal ogue of pyrethrum developed in 1949. 

Pyrethrines : Bioallethrin, Cypermethrin, Permathrin, Fenvalerate deltamethrin etc. 

Rotenone - is main insecticidal compound of roots of Denis Spp (4-9 %) and Loncho carpus 
Spp. (8-11%). 

Pe rns root is w eil known fish poison. ‘ 

DDT is banned in India in 1985. 

DDT : (Dichloro diphenyl trichioro ethane), German scientist Zeildlar Synthesized in 1874, Its 
insecticidal properties were discovered by Paul Muller in 1939. ^ ' 

L.D 50 : It is amount of toxicant required to kill 50% of test population and expressed in terms of 
milligram of toxicant per kilogram body wt. of an animal. 

HCH (BHC): (1,2,3,5,6,4, Hexachloro cyclohexane) common name Benzene hexachloride. It 
is first synthesized in 1825 by Michel Faraday a nd its active insecticidal properties byA.P.W. 
Du pire in France in 1941 and By F.D. Leicester in England in 1942, ’’ 

99% gamma isomer of BHC is pure is called lindane. Name proposed vander lindane in 1912. 






Endosulfan : Chlorinated hydrocarbon and organic sulphite its insecticidal properties were first 
described by W. Finkenbri nk in 1956. 

Organo Phosphorus insecticides or organophosphates : 

1) Phosphates : Dichlorovas, Chlorfenvinphos, Phosphamidon, Monocrotophos etc. 

(Nuvecron) 

2) Phosphonates : Trichlorophon etc. 

3) Phosphorothionates : Methyl parathion, Fenitrothion, Chloropyriphos, Methyl dematon. 

4) jPhosphorothiolothionates : Phorate, dimethoate, formothion, Malathion, Phosalone, 

5) . Phosphorothioiates : Oxydematon methyl, vamidothion etc. 

6) Phosphonothionates : Leptophos, EPN etc. 

7) Phosphoramidates : Schradon. 

Classification based on Formulations. 

A) Solids : i) Dust : e.g. BHC 10%, Carbaryl 10 %, Endosulphan 4 %, Malathion 5 %, 

ii) Wettable Powder : BHC 50 % WP, DDT 50 % 

iii) Granules : Phorate 10 %, Carbofuron 3%, Quinolphos 5•%. 

B) Liquid : i) (Emulsifiable concentrates (EC): e.g. Dimethoate 30 EC, Endosulfan - 35 EC 

ii) Water soluble concentrates (WSC) : Monocrotophos 36WSC, Phosphamidon 85WSC. 

iii) Solutions : Carbon tetra chloride, ethylene dichloride. 

C) Gaseous : i) Aerosol 

ii) Fumigants : EDCT mixture, Alluminium Phosphide. 

Formulation : Incorporation of pesticides into suitable carrier, solvent and the supplimentary 
agents or adjuvants is known as formuiation. 

The toxicant in dust formulation ranges from 0.65 to 25 %. 

Dust: are those having particle size less than 100 micron. 

With decrease in particle size toxicity of the formulation increases. 

The active ingradient in wettable powders is ranges from 15 to 95% 

Emulsifiable and Emulsifing agents : Alkaline soap, organic amines, carbohydrates, gum, 
lipids, proteins, sulphate of long chain alcoholes. 

The particle size of granules ranging from 0.25 to 2.38 mm in diameter. 

The granule formulation contains 2 to 10 % concentration of toxicant. 

Aerosol : it is the toxicant is suspended as mixture particles (of size ranges from 0.0 to 50 
micron) in air as fog or mist. 

Adjuvants: These are the supplimentary agents generally do not contribute directly to toxic 
action of pesticides but are meant for improving physical conditions of pesticides so that pesti¬ 
cide become more effective in action. 

1) Dust carrier : Organic flour, lime, Gypsum, talk, Bentonites, Kaolins, Valcanicash. 

2) Solvents: Amyl acetate, carbon tetrachloride, ethylene dichloride, kerosine, (pineoil). 

3) Dispersing agent : e.g Blancol, Daxad 21, maraspere C - 21, Polyfon, etc. 

4) Emulsifiers : It is belong to the group of chemicals known as surface active agents e.g. 
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Alkaline soaps, carbohydrates, protein, sulphate of long chain alcohol. 

* 5) Wetting and spreading agents : e.g. soaps, alkyl sulphates, Teepol, Tergitos, mersolates. 

* 6) Stickers : e.g. clay and Bentonites, Petrolium and vegetable oil, Casein, Gelatine, Soybean 
Flour. 
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* 7) Stabilizing agent : Isopropyl cresol in pyrethrins to avoid decomposition. 

* 8) Deodorant or masking agent : Pine Oil, cedar Oil. 

* Synergists : These are the chemicals which by them selves are non toxic or only slightly toxic 
but when mixed with the pesticides increase their toxicity, e.g. piperonil butoxide, sesamin, 
sosoxane, sulphoxide. 

* Antigonastics : The chemicals when mixed together reduce the toxicity of mixture are known 
as antigonastics 

* Newer Methods of pest control 

1) Attractant : A substance that lures pests to a location where they may be destroyed, steril¬ 
ized or'trapped. 

* Types of Attractants : 

A) Food lure : Principly acts as olfactory stimulants e.g. Moths and Butter fly attracted to¬ 
wards fermenting syrup, fruit fly attracted towards methyl eugenol. 

B) Pheromones : 

* i) Sex pheromones : A sex pheormone released by one sex only triggers off a series of 
behaviour pattern in other sex of species and thus facillitate mating. 

* It is also termed as sex attraction 

* E.g. Vitlure and Ervitlure for spotted bollworm ( Earis vitella) Gossyplure and pectinolure for pink 
bollworm. Helilure and Hexalure for American bollworm, spodolure for tobacco leaf eating 
caterpiiar. 

* ii) Oviposition lure : The natural substances that control the selection of sites by the adult 
.females for oviposition are termed as oviposition lures. 

e.g. Rice stem borer moth attracted towards methyl acetophenone. 

* The meionfiy (Dacus cucurbitaceae) is attracted by cuelure . 

* 2) Repellents : A chemicals that drives insects or other pests away from treated object is 
called as repellants. 

* Physical repellents : Water barriers, oil bands around tree trunk etc. 

* Chemical repellents : Oil of citronelia and oils of camphor used as mosquito repellents. 

* Creosole and coal tar oil protect wood from termite attack by action of repellents. 
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* Antifeedants or Feeding deterrents : A chemical compound which prevents feeding of 
polyphagous and other insects without killing or repelling is known as antifeedent. 

e.g. 1) Triazines : Inhibit feeding of caterpillars, beetles, cockroaches etc. 

2) Organotins (Brestan): Triphenyltin acetate found effective against larve of potato tuber 
moths. 

3) Carbamates : The carbamete arprocare is a systemic antifeedant against boilweevi! 

4) Botanical extract : Pyrethrum, is gustatory reoellant againstbjlingiiles^ 
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5) Neem extract (Azadirachtin): Many hemipterus and lepidopterus insects. 

* Knipiing : Pioneering work in male sterility technique to control of screw worm. 

* Chemosterilants : Chemicals which deprive insect species of their ability to reproduce are 
known as chemosterillants. 

e.g. TEPA, Metapa, Thiotepa, apholate. 

* Gibberellic acid supress the reproductive rate of the mite on beans plants. 

* Growth rate of aphids get reduced when plants are drench with 1 % cycocel 

* Antibiosis : The ability of plant to supress the reproductive potential of the insect is known as 
antibiosis. 

* Tolerance : The capacity of some plants to support large population of insects without reduc¬ 
ing the yield significantly in known as Tolerance. 

* Toxin : A substance which produces harmful effect when digested or absorbed by human skin 
is term as poison or toxin. 

* Acute toxicity : It is result of single dose which in absence of treatment produces symptoms 
and ending death. 

* Chronic toxicity : The cumulative effect of several small doses each of which does not pro¬ 
duce symptoms or death. 

* Extremely toxic (LD 50 upto 5 mg/kg) : e.g. phorate Red colour. 

* Highly toxic (LD 50 between 6 to 99 mg/kg) : e.g Phosphamidon Yellow colour 

* Moderately toxic (LD 50 between 100 to 499 mg/kg) : e.g. Dimethoate Blue colour 

* Slightly toxic (LD 50,500 mg/kg and above) e.g. Malathion, carbaryi. Green Colour 

* Antidotes : The substance that are used to cure the causes of insecticidal poisoning are 
known as antidotes. 

* Melandter in 1914 found that san jose scale pest of apple resistant to lime s ulphur 

* Insecticide residues : It is referred as quantities of persistant insecticides that pollute the 
environment and foodstuff. 

* Modern tchniques of Biotechnology useful in identification of Pests: 

* 1) RFLP : Restriction fragment length Polymorphism mapping. 

2) PER - DNA (RAPD): Use of polymearase chain reaction in random amplified polymorphic 
DNA screening protocol. 

3) ELISA :Enzyme linked Immunosorbant Assay - based kits for viruses. 

4) AFLPS : A new and extremly powerful synthesis of RFLP & PCR called a fragment length 
polymorphism . 

* Transgenic plant: It is a simply normal plant with one or more additional genes from diverse 
source . 

* Apiculture : The art of scientific bee keeping for the profitable production of honey and wax is 
called as apiculture . Honey sugar content is 73 %. 

* Species : 1) Apis cerena (indica) :lndian honey bee.2) Apis, mellifera: Europian honey bee.3) 
Apis dorsata : rock honey bee, 4) Apis Florea : little honey bee .(3 &4 -wild) family: Apidae 
order: Hymenoptera. 

* Honey bees provide unique produts like propalis (Blue glue) apitoxine (bee venom) pollen & 








chycle (royal jelly) which'contain biological active substances. 

The discovery of movoble frame Hive in 1851 by L.L. Langstroth. 

In India smaller hive named as Newtons hives in common even today in bee keeping in 
plains. 

Bee keepers in India during 1938-39 formed All Indian bee keepers associations. 

Central bee keeping reaserch station in the Pu njab in 19 45 . 

In 1982 Dr. AS Atwal and his associates sucessfully introduced Apis mellifera in punjab. 

Host plants of honey bee : 1) wild rasberry 2) Behada 3) Silver oak 4) Hirda 5) Jamun 6) 
Sesum 7) Alfalfa 8) Aster 9) Roses 10) Citrus 11) cotton 12) Sunflower. 

Life History of different Casts : (days) 


Casts 

Egg Stage 

Grab Stage. 

Pupal Stage 

Total life cycle 

Span of life of adult 

Queen 

3 

5 

7-8 

15-16 

2-3 years 

Worker 

3 

4-5 

11-12 

18-20 

6 weeks 

Drone 

3 

7 

14 

24 

3 Months. 


The queen of Honey bee colony is called Mother of colony. 

The queen may lay egg from 150 0 to 2000 eggs per day during peak season (1 egg per 10 to 
15 second) 18-25 lakh eggs in life of couple years. 

There are about 30000 to 40000 workers in strong colony. A. indica 10000 to 15000 worker 

In the Honeybee colony Royal jelly is called, as bee milk. 

The cells in upper part of honey, bees comb are used for storing honey. 

The food of bee often consist of honey and pollen forming a paste called Bee bread. 

The honey bee required 1,00,000 to 2,00,000 trips are needed to collect nector enough to 
produce 1 kg of honey 

Types of Hives : i) The Langstroth hive ii) The Jeolikote hivel iii) the )S1 hive (Newton) 

* Adult bees suffer from Nosema disease caused by Protozoa Nosema apis. 

* The brood of Bees suffer from the Foul brood disease caused by Bacillus larvae. 

* Enemy : Waxmoth, Black ants, Wasp, Robberflies lizard etc. 

* Sericulture : The art of manufacturing commercial silk by tending silkworm from egg cocoon is 
called sericulture. 

* Silk : It is the secreation of spinneret of the caterpillars of silk worm about to pupae. It gets 
hardened when exposed in to atmosphere. 

* The first silk factory was established in the middle of 6th century A.D. at Istambul in Turkey. 

* India rank second in world silk production 
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Sr 

Species 

S.N. 

Family 

Host Plant. 

1 . 

Mulberry silk worm 

Bombyx Mori 

Bombycidae. 

Mulberi leaves 

2. 

Eri Silk Worm 

Philosamia ricini 

jSantarniidae 

Castor 

3. 

Tasar silk worm 

Antheraea mylieta 

|Santarniidae 

Delbergia, Shorea 

ziziphus. 

4. 

Muga silk worm 

Antheraea assama 

[Santamidae 

Delbergia, Shorea 

ziziphus. 


* The cocoon produce silk at the rate of about 15 mm/min. 

* Mulberi silk worm produces reelable white or yellow fine silk 

* Tassay worm produces brownis h silk which is reelable called Kosa. 

* The Eri silk is not reelable and the colour is white or brick red. 

* Optimum temperature for rearing silk worm is 27-28 °C and relative humidity is 65-70 %. 

*•.One gram of eggs contains 1000 to 1070 eggs of silkworm 

* One pupa gives 500 to 700 meter long fibre in polyvoltine race and 1000 -12000 m in 
univoltine race 

* Nearly 60000 cocoons are required to produce 1 kg of raw silk 

* Nearly 22000 to 32000 tones of raw silk is produced annually in world. 

* The pebrine disease of silkworm is caused by a Protozoa Nosema bombycis. 

* The silkworm appear in Flacid condition due to attack of various types of pathogen is called as 
flacherie. 

* The Grasserie disease caused by Borelina virus. It is also known as Jaundice. 

* Uzi fly is most important pest of silkworm. 

* Lack insect - Resin content. 

* Lac: It is resinous secretion of tiny lac insect Kerria lacca. 
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10. Ear head Heticoverpa Noctuidae Tender part in soil Gram, Tomato, Chalky appearance Ploughing field after 

caterpillar armigera. Lepidoptera of plant Cotton, pea, due to partially eaten harvest crop. 

_ Tobacco, Maize grains. _ 

11. Earhead Calocoris Miridae Under -- -- Redish spots on grains Methyl parathion 

bug. anguristatus Hemiptera glumes in earhead chaffy 2 D @ 20 kg/ha. 
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Root borer. Emmalocera Pyratidae On leaves, inside Sugarcane and Central leaf Whorl Timely planting of 

depressella Lepidoptera stem, canes Jowar dies and form dead sugarcane. 

_ ground _ heart _ 

Scale_ Melancispis Cociidae_ Qviviviparou 6-7 I sugarcane and suck cellsap, cane _ 0.08% Dimethoate, 
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tunnel ber, guava, chips & silken bark, silken web, 

pomegraha threads. 0.05 % endo. 







0.025 % 
monocrotophos, 
0.03 % dimethoate 
30 EC 

0.05 % 

Endosulfan, 1 % 

carbaryl, 

Imidochloprid 

03/10 lit of water 

Inject CS 2 or borer 
solution, insert 
wire hook in hole, 
kill grub, cat & 
destroy affected 
branches 

Methyl eugenol 
trap 4/ha spray 
bait (20 ml. 
Malathion + 200 g 
gur + 20 lit H 2 O) 

suck cell sap, leaves 
curl, shoots witner & 
dry 

Suck cell sap, 
premature dropping 
of flower & fruit 
honey due 

Grab bore & tunnel 
into stem branches 
dry up, tree may die 

Maggot bore fruit & 
feed pulp, fruit roted, 
brown rot patch. 

Citrus 
plants all 
disease 

Mango, 
citrus, 
chickoo, 
mulberi etc. 

Mango, 

Fig, rubber, 
mulberi etc. 

Mango, 
guava, 
citrus, 
pomegrana 
te, banana 

Acts vector 
of Tristeza 

virus 

6 gen/yr. 

inside the 
stem 

in soil 

Oviparaosl 

y 

reproduce 

in tissues 
of flower, 
midrib of 
leaves 

under 
loose bark 

rind of the 
fruit 

Aphididae 

hemiptera 

Cecadellidae 

hemiptera 

Cerambycida 
e coleoptera 

Trypetida 

diptera 

Toxoptera 

aurantii 

Amritodus 

atkinsoni 

Batocera 
rub us 

Bactrocera 

dorsalis 
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Removal & 
destination of 
infested shoot 
spray 5 % NSKE, 
Bt-2 kg/ha, use 
pheromen traps 

Use HaNPV : 10 
ml/10 lit H 2 0 
cypermethrin 5 
ml/10 lit H z O coll" 

& dest n caterpillar 

0.05 % malathion 

0.05 % 

monocrotophos „ 

Bt: 1-1.5 kg/ha, 4 % 
NSKE stenermia 
carpocapsae- 
Biocontrol, 

Nuvaluran 15 ml/10 
lit H 2 0. 

Hand picking of 
larvae, 0.05 % 
malathion, 0.1 % 
carbaryl 

0.04 % Endosulfan : 
Imidachloprid 3 
ml/10 lit H 2 0 

Cat. bore tender 
shoot, flower, bud & 
fruits. Fruits drop 
prematurely 

Cat. feed on pod by 
making hole 
inserting half portion 
anteriorly 

Grub barrow into 
pods, feed on 
developing grains 

Maggot bore the 
stem plant turn 
yellow, stunted & 
died 

Round transparent 
patches appear on 
leaves due to feeding 

Larvae feed leaves, 
cut small holes into 
leaves & Skelotonize 

Suck cell sap, yellowing 
of leaves, drying, black 
sooty mould 

Cotton, 
okra, 
Ambadi, 
holly hock 
& other 
malvaceiou 
s plants 

Cat. feed 

tender 

leaves, 

feed on 

developing 

seeds 

Mug, gram, 
tur, udid 

_ ' _ 

Bean, 

peas, 

gram, 

cowpea 

cabbage, 
cauliflower, 
knol hoi, 
mustard 

Cabbage, 
cauliflower 
knol knol, 
mustard 

Cruciferous 
crop, brinjal, 
potato, chilli, j 

Silken 
cocoon on 
plant or in 
soil 

in soil in 
earthen 
cocoon 

Seed or 
grain 

Affected 

stem 

in silken 
cocoons 

in soil, in 

earthen 

cocoon 

t 

Tender 

shoots, 

flower 

buds, 

young fruits 

Tender 
parts of ! 
plants 

Green 

pods 

Leaf 

tissues or 

tender 

stem 

Lower 
surface of 
leaves 

in leaf 
tissues 

Parthenoge 

netically 

Arctiidae 

lepidoptera 

Noctuidae 

lepidoptera 

Bruchidae 

coleoptera 

Agromyzidae 

diptera 

Platellidae 

lepidoptera 

Tenthredinida 

e 

hymenoptera 

Aphididae 

hemiptera 

Earius 

vitella 

Earius 

insulana 

Helicoverp 
a armigera 

Callosabra 

chus 

chinensis 

Ophiomyia 

phaseoli 

Plutella 

xyllostella 

Athalia 

proxima 

Brevicoryne 

brassicae 

j 

Okra 

(Bhendi) 

Shoot & 
fruit borer 

Peas & 
Beans 

Gram pod 
borer 

Pulse 

beetle 

Stem fly or 
coller borer 

Cruciferous 

vegetable 

Diamond 
back moth 

Mustard saw 
fly 

Aphids 
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Insect vectors of plant virus and other diseases 


Crop 

Insect vector 

Virus disease transmitted 

Banana 

Aphid : Pentalonia nigronuen'osa 

Bunchy top 

Papaya 

Aphid : Myzus persicae, Aphis 
gossypii, Aphis malvae 

i) Papaya mosaic 

ii) Leaf ant disease 

Citrus 



i) Black aphid 

Toxptera aurantti 

Tristeza virus 

ii) Citrus psylla 

Diphorina citri 

Greening melody 
:Mycoplasma 

iii) Leaf miner 

Phyllocnistis citrella 

Citrus canker: Bacteria 

iv) White fly . 

Dialeurodes citri 

Kolshi 

Vegetable crops 



Potato 

Aphids: Myzus persicae 

Leaf curl, mosaic, veinal 
necrosis 

Chilli 

Thrips: Thrips tabaci 

Mites: Tetranychus spp. 

Leaf curl: ‘Murda’ or 

Bokdya 

Leaf curl 

Tomato 

White fly : Bemisia tabaci 

Leaf curl 

Okra (Bhendi) 

White fly: Bemisia tabaci 

Yellow vein mosaic or vein 
clearing disease 


V White fly having Pseudo pupa {quescent stage) 

> Larvae of bark eating caterpiller form ribbon like webbing of wood clips, frass & silken 
threads. 

> Borer solution : (2 parts CS 2 + 1 Parts of chloroform + 1 part creosate oil) 

> Cellophone sticky bands applied to tree trunk for controlling of crawlers of mealy bugs. 

.Trifoliate orange highly resistant root stock of citrus for nematodes. Scab formation in 

berries is caused by thrips in grapes. 

> Flea beetle or uddya beetle : shot hole appearance in grape. 
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> Celedendron weed inhibits growth or stop biology of rhinocerous beetle. 

> In cashew nut, formation of corky layers on plants is due to attack of thrips. 

> Plant parasitic namatodes passes a buccal style or spear. 

> The presence of black excreta near the eye bud helps to detect the presence of pest 
potato tuber moth in the tubers. 

> Bitter test of sweet potato is due to Terpen phytolaxy. 

> Spray bait contains (20 ml malathion + 200 g gur + 20 lit of water) 

> Pheromone trap for potato tuber moth contains Z-E-7-11 Tridecudenyle. 

> POGV : Phthorimaea operculella Granular Virus. 

> Rakshak trap contains methyl eugenol @ 3 ml used for control of fruit fly. 

> Eriophyid mite (Acaeria gaerreronis) which is serious pest of coconut now. 
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> Monophagous pests : I) Mango stone weevil ii) Sweet potato weevil. 

> Presently permitted pesticides to be recommended is 165 in India. 

> Entomological society of India was started in 1938. 

> Indian Board of wild life-1952 

> First Govt. Ent o m ologist of India w as Lione l de Niceville (1 901). 

> Central Plant Protection & Training institute : Hydrabad. 

> National Research Centre for Integrated Pest Management: New Delhi. 

> Centre for Biological Control: Banglore 

> Lac Research Institute : Namkum (Ranchi, Zarkhand) 

> Central Bee Research Institute located at Pune 

> All India Bee keepers Association at Pune. 

> First In dian Impereal En tomologist was H em Singh Pruthi. 

> Bhopal gas Tragedy by the Methyl Iso Cynate (MIC) gas. 

> Entomological society of India : Located at Kolkatta (H. Q.) since its interception in 1937. 

> First imperical forest entomologist E. P. Stebbing. 

> The tefm integrated pest management (IPM) is proposed by Bartlet. 

> Father of Nematology : N. A. Kobb. 

> Central Silk Moth Research & Training Institute : Mysore. 
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QUESTIONS 


1. Coconut eriophyde mite posses two pairs of legs. 

2. Galea is the part of Maxillae is modified to form a coiled spring siphoning type of mouth parts. 

3. The respiratory system in which the first and last pair of spiracle is functional is called 

Amphipneustic. 

4. Scansorial type of legs is f ound in Louse. 

5. Metam orphosis is re gulated by Co rpora allata. 

6. Sugarcane pyrilla belong to family fulgoridae. 

7. The scientific name of red rust floor beetle is Tribolium casianeum. 

8. IMMS (1961) divided class insects into 29 order. 

9. Scarababid form larvae are found in order coleoptera. 

10. Hymenoptera order having maximum number of parasitic insects. 

11. Halters are found in insect housefly. 

12. Adu lt of whitegrub emerge between 6-8 pm. 

13. Grasscrie disease to silkworm is caused by virus. 

14. Nosema disease of honeyuee is caused by Protozoa. 

15. Recently banned insecticide is Endosulphan. 

16. Completely parasitic order of insect is Strepsiplera. 

17. Trichogramma chilonis a egg para sitoid is Used to control Lepidoteran insects. 

18. Neem plant belongs to family Meliaceae; 

19. Bt is used control lepidopteran insects. 

20. Anopheles spp. of mosquito caused Materia. 

21. Bhopal gas tragedy in 1984 was due to leakage of methyl isocynate. 

22. NIPHM is located at Hyderabad. 

23. NBAIIP is located at Banglore. 

24. Central Insecticide Board is located at Faridabad. 

25. Insecticide act came into force in year 1971. 

26. Maximum percentage of insecticide-is used in cotton crop. 

27. National Research Centre for Integrated Pest Management is located in New Delhi. 

28. The word Entomology belong to Greek language. 

29. JJilver shoot/onion leaf in rice due to attack of rice gall fly. 

30. Tungro virus disease in rice is transmitted by Green leaf hopper. 

31. Buggy odour in rice field during milky stage due to paddy earhead bug. 

32. Dea d head in young sorghum crop with more side tillers due to sorghum shoot fiy. 

33. The insect pest of puise where the grubs feed on eggs of grasshopper and adult feed on 






i 


flowers is blister beetle. 

? 

34. The pest of pulse which attack both in field and storage is pulse beetle. 

35 . Insecticidal property of DDT was discovered by Paul muller in 1939, for which he got Nobel 
prize. 

36. Rachel carson wrote a book ‘Silent spring’ 1962 which inspired wide spread public concerns 
with pesticide and pollution of the environment. 

37. Anticoagulant used for rat control is warfarin. 

38. Red cotton bug lay eggs on soil. 

39. Anamorphosis is found in order protura. 

40. Probosis is modified part of Maxillae. 

41 . Pest of maize which feed on silk and developing cab is Helicoverpa armigera. 

42. The bollworm where the larval stage undergoes diapause is pink bollworm. 

43. Staining of cotton fibre is due to bacteria Nematospora gossypii. 

44. Bunchy top appearance of sugarcane is caused by top shoot borer. 

45. Pyrifla perpusillais is controlled by Epiricania melanoleuca. 

46. T shaped marking on mango fruit is due to attack of Sternochetus mangiferae. 

47. The anafruit is covered with polythene to avoid damage of Anar fruit borer and fruit sucking 
moth. 

48. Name of potato pest which attacks both in field and storage is potato tuber moth. 

49. Defoliation and mining of cabbage leaves are the damaging symptoms of DBM. 

50. Excess use of synthetic pyrethroids create a problem of resurgence of whiteflies. 

51. The insect which attacks 1 to 3 months old crop of sugarcane is early shoot borer. 

52. The pest of sugarcane which complete life cycle in one year is Holotrichia serrata. 

53. Monophagous pest of mango is nut weevil also has quarantine importance 

54. Mango fruitfly pupates in soil. 

55. Setting up of sex trap with methyl eugenol to monitor the activity of fruitfly. 

56. The pest of citrus where early instar larva resembles bird dropping is Citrus butterfly. 

57. Pest of citrus where only the adult are damaging stage is [Citrus fruit sucking moth. 

58 . Grape stem girdler lays eggs under the bark. 

59 . Mealy bugs of heavy infestation cause damage of shrivelling and dropping. 

60. Bt. Brinjal was introduced against shoot and fruit borer. 

61. Phule Yashoda of Jowar is resistant against Shoot fly. 

62. Celphos tablet is used for control of storage insect pest. 

63. Whitewoolly aphid of sugarcane is biologically controlled by Dipha aphidivora. 

64. Emideaeloprid belongs to new class known as Neonicotinoids. 

65 . High honey yielding honey bee species is Apis mellifera. 

66. Phenomenon of host plant resistance was given by R-H-painter in 1951. 





^ i 


J 














i 


i 


o ! 

O j 

n i 
,o I 
O i 
^ I 

j 

I 

\ 

'"’■'I j 

- ! 

! 

j 

i 

| 


'"*'1 j 

j 

- ■ | 

O i 
■ I 

O i 

n ■ I 

j 

/ 







K.J- 

g 

o 

o 

f i 

W 

I . 

gg 

u 

o 

c 


G 

G 

O 



i ') 


67. Insect sterile male technique was developed by E-F Kniplling. 

68. Parthenium weed was controlled by \Zygogramma bicolorata. 

69. Diamond back moth has developed resistant against Bt in open field condition. 

70. Abamectin is commercially marketed as Vertimec. 

71. Chemicals used in insect communication is called as Semiochemicals. 

72. A period of suspended animation in insects during seasonal low temperature is hibernation. 

73. A conspicuous changes in form and appearance of insect between hatching and maturity is 
known as metamorphosis. 

74. GM crops are monitored by Genetic Engineering Approval Committee (GEAC). 

75. Stenernema and Heterohabditis are called eniomopathogenic (EPN) nematode. 

76. Atropine is used a s Antidote ^. 

77. Nicotine is commercially available as Nicotine sulphate. 

78. The chemical fumigant which deplete ozone layer is called methyl bromide. 

79. The lesser grain borer belongs to order coieoptera. 

80. De ngue disease is transmitted by Aedes aegepti . 

81. Method of communication in honey bee was discovered by Karl von frisch. 

82. Resin gland from which lac is secreted. 

83. Pollen basket is located on Hindleg of honey bee. 

84. Gizzard is part of foregut. 

85. Circulatory system of insect is open type. 

86. Major site of excretion in insect are Malphigian tubules. 

87. The antennae are appendages of Deutocerebrum. 

88. Lac is marketed as S hellac. .". • 

89. Part of sprayer breaks the spray liquid into fine droplets is Nozzle. 

90. If spraying is less than 60 lit. of water it is termed as low volume spray. 

91. The fumigation of rat burrows with Aluminium phosphide. 

92. The queen of honey bees of feed on Royal jelly. 

93. The stage of mulbery silkworm that undergoes diapause is egg. 

94. The unit used to measure the thickness of silk filament is denier. 

95. The silk spinning organ of silkworm is called spinn eret. 

96. Adults of the same generation use the same nest but do not co-operative in care of young is 
called as communal. 

97. The species of honey bees that are not fully domesticated are rockbees and littlebees. 
88. Females are the chief producer of lac. 







1. Bixin is carrotenoids found in annoto as like iicopene in Tomato. 

2. Tannins are responsible for browning of brinjal, apple when cut and exposed to air. 

3. Food Technology is the application oTScTence and Engineering to the production, processing 
packaging, distribution, preparation and utilisation of foods. 

4. William Underwood (1870) introduced canning of fruits on commercial scale in USA. 

5. Only 2 to 3 % of the total fruits & vegetables are processed in India. 

6. Fruit product order (FPO) -1965. 

7. in export of processed fruits and vegetables mango juice stands First followed by other canned 
and bottled fruits. 

8. The prevention of Food Aduitration Act, 1954 come into effect from June, 1955. 

9. Yeast cell contain an enzyme zymase,..responsible for converting sugar into alcohol and C0 2 . 

10. Fermentation : The conversion of sugar into alcohol. 

11. Grape yeasts - Saccharomyces cerevisiae, Saccharomyces ellicidae are used for wine 
production. 

12. Asepsis : is the prevent ion of entry of mic ro-organisms. 

13. Fortified milk is good example of industrial aseptic. 

14. 15 % salt concentration in the final product prevents spoilage of the product. 

15. Maximum solubility of salt in a solution is 26.5 %. 

16. Sodium Benzoate & Potassium metabmuiphate are most commonly used food preservatives 
in India. 

17. L ye peeling-used in grapes for preparation of Resins. 

18. Blanching is done for inactivat ion of enzv rnes followed in pea. 

19. Strength of brine is measured by using saimometer. 

20. For preservi ng coloured product sodi um benzoate- & for colourless product potassium 
metabisulphate is used. 

21. Sauce is mo re thicker than ketc hup. 

22. For canning of coloured grape enamel type of can are used. 

23. Vitareous enamel most extensively used on containers of soft drinks, dairy products. 

24. Shipping- boxes are used for transporting of glass material. 

25. Acid Magneta II is banned food colour in India. 

26. Food additives is anon nutritious substance added to improve product. 

27. Nicin is used as biopreservatives cum additives in cheese. 

28. Ascorbic acid is an antioxidant. 

29. Synthetic flavour additives in cherry is Benzaldehyde. 


30. Renin enzym es are used for producing cheese and curd. 








31. Papain enzymes are used for tenderizing meat. 

32. Pectinase enzymes used for clarifying beverages. 

33. Sodium nitrate is meat curring agent. 

34. Flavonoids, terpenoids are the flavouring agents. 

35. Entamoeba histolytica is responsible for amoebic dysentry. 

36. Hydrogenated fat is common adulterant in butter and ghee. 

37. Agricultural produce grading and marketing act passed in 1937. 

38. Standards of weight and measures act was passed in 1986. 

39. The consumers protection act was passed in 1986. 

40. Central Committee for Food Standards (CCFS) concerned with prevention of food adultration. 

41. In India 4 central food laboratories. 

42. CFTR1- Central Food Technology Research Institute, Mysore. 

43. Moral, commercial and legal are the three main aspects of food quality control. 

44. Food intoxication refers to illness caused by the consumption of bacterial toxins formed in 
the food. 

45. Food infection refers to illness caused by the entrance of bacteria in the body through 
ingestion \ .ontaminated food. 

46. A central food laboratory is established at Kolkata. 

47. Carbon requireme nt to inhibit the microb ial activity is 14.6 g/lit 

48. Carbona tion prevents oxidatio n. 

49. Acetic acid is also called as Vinegar. 

50. Preservation by irradiation is called as cold sterilization. 

51. According to WHO & IAEA, radiation dose upto 1 m rad is not hazzardous. 

52. S0 2 has a better preservative action than sodium benzoate against bacteria & moulds, 

53. According to FPO 1955, maximum amount of S0 2 allowed in RTS & nectoris 100 ppm while 
for squash, crushes & cordials is 350 ppm. 

54. Food preservation is the science of prevention of spoilage of food. 

55. Thermal death time is the time required at a given temperature to kill the stated number of 
organisms under specific condition. 

56. Sterilization means killing of all viable microbes in a food product. 

57. Semi perishable fruit is apple and vegetable is potato. 

58. Rendering is the process in which fat from animal tissues are extracted by heat. 

59. Winterizing is the process of cooling and filtering out the solidified particles before the oil is 
packaged for sale. 

60. Emulsification properties of fat influence the role of fat in cookery. 

61. Thawing mean bringing a food product at room temperature. 

62. Nutritionally perfect food is egg. 

63. Antoin Lavoisier is the father of food nutrition. 









64. The source of fluorine is (drinking water. 

85. The main function of carbohydrates is to supply energy. 

66. Yeast and acid tolerant bacteria are killed at moulds are destroyed by heating at 79' ; C for S-'iO 
minutes. 

67. The best way of preserving pure juice is by freezing. 

S3. Hydrogen peroxide, formaldehyde, halogenated acetic acid, salicyclic acid are banned 
preservatives. 

69. Product containing minimum 70 % proteins are called as protein concentrates. 

70. Paper is used as primary food container. 

71. Pure sodium benzoate is tasteless and odourless. 

71. Flipper and Springer are problems in canning. 

73. Hicoius apart: Fatter of canning. 

74. Sesgestrants are chelating agents which remove iron and copper from food. 

75. EDTA is sesquestrants which also called as metal scavengers. 

76. Lecithin is a natural emulsifier. 

77. Dyes used in food product should not contain 10 ppm copper, 20 ppm chiorlum, 1 ppm arsenic 
acid & 10 ppm lead. 

73. Vegetable colouring matter name gamboge is banned food colour. 
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Six new crop varieties and two Improved implements were released by MP.KV., Rahun on the 
occasion of 39 ,! * Joint Agresco, 2011. 

1. Wheat: Nairavati (NIAW-1416) 

Resistant to black and brown rusts. 

Recommended for release under rainfed (non irrigated) and restricted irrigation (one irrigation, 
42 DAS) conditions of Maharashtra. 

2. Finger srdilet : FVvjie Nachani (KOPN-235) 

Highly resistant to neck blast and resistant to leaf blast. 

Recommended for cultivation in sub-mountane and Ghat zone of Maharashtra. 

3. Groundnut: Phute -RHRG-6021 

it has 51 % oil, which is higher than JL-501 (49 %) and TAG-24 (48 %). 

Resistant to spodoptera, leaf spot rust and stem rot. 

Released for cultivation in summer season for Western Maharashtra. 

4. Colton : a) Phute Bhanwantari (RHARB-02-01): 

Identified as surgical cotton 
Resistant to BLB 

Recommended for surgical purpose for cultivation in rainfed trait of Maharashtra, 
b) Phule Amnol (RAC-024): 

Highly resistant to Dahlya and resistant to sucking pests. 

Recommended to- khnndesh region of Maharashtra . 

■4. Hybnd !inr«jas Chif/s Aijuna (RBH-9) 

Suitable for khahi arid - 'uru- 'r season. 

Farm Imptemesits: 

ti) vlyoti Onion seedling transplanter (Tractor operated) 
b) Jyoti Lucern harvester (seif propelled) 





MSMISVHJSVI SUPPORT PRBCE 

Table Minimum support Price (2011-12) 


Sr. No. 

Crop 

M. S. P. (Rs/qtl.) 

1 . 

Jowar 

980 

2. 

Bajara 

980 

3. 

Maize 

980 

4. 

Tur 

3200 

5. 

Green gram (Mung) 

3500 

6. 

Black gram (udid) 

3300 

7. 

Groundnut 

2700 

8. 

Soybean (yellow) 

1690 

9. 

Sunflower 

2800 

10. 

• Til (Sesamum) 

3400 

11. 

Cotton (L. S.) 

3300 

iz. 

Cotton (M. S.) 

2800 

13. 

Wheat 

1120 

14. 

Chickpea (gram) 

2100 

15. 

Safflower 

1800 

16. 

Sugarcane 

145 
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1. Share of Agricultural and allied sectors in G. D. P. = 14.8 %. 

(Agril. = 12.3 %), forestry =1.5 %, fishing = 0.8 %) 

2. Agricultural imports to national imports = 4.38 %. 

Agril. exports to national exports = 10.59 % 

3. Year 2009-10 experienced the worst south-west monsoon, since 1972. 

4. Gross capital formation in agril. as per cent of total is only 2.97 %. 

5. Cotton (11.22 %), oilseeds (3.79 %) and jowar (3.23 %) have shown remarkable increase in 
jthe productivity during the decade 2000-2010. 

6. The food and nutritional security of India depends to a great extent on the productions of wheat 
and rice, which together constitute 78 per cent of total foodgrain production. 

7. CCEA stands for cabinet committee on Economic Affairs. 

8. The central sector scheme for Development and strengthening of infrastructure facilities for 
production and distribution of quality seeds: 2005-06. 

9. The import duty on milled rice has been reduced to nil from 08 October, 2007. 

10. Minimum export price (MEP) for basmati rice is US $ 900/ton or Rs. 41,400/ton. 

11. Fertilizer production (2009-10), (lakh tonnes) 

Urea = 211.12 f Farmers pay only 25-40 % 

DAP = 42.46 \ of the actual cost, rest is borne by the 

Complex fertilizer = 80.38 ^ Govt, in the form of subsidy. 

12. India, nutrient consumption - 135,3 kg/ha 

13. Trie total irrigation potential in the country is 108.2 million hectares (March, 2010). 

14. The central Govt, initiated the Accelerated Irrigation Benefit Programme (AIBP) in 1996-87 to 
extend assistance for the completion of incomplete irrigation schemes. 

15. National Food Security Mission (NFSfi/iD was launched in rabi 2807-08 with a view to inhance 
the production-of rice (by 10 million tonnes), wheat (by 08 million tonnes) and pulses (by 02 
million tonnes) by the end of eleventh FYP. 

16. The NFSW1 is presently being implemented in 478 identified districts of 17 states of the country. 

17. The Rashtriya Krishi Vikas Yojana'(RKVY) was launched in 2007-08 with an outlay of 25,000 
crors. 

18. The National Horticulture Mission (NHM): 2005-06, centrally sponsored, implementation in 372 
districts in the country. 

19. As per planning commission the domestic demand for milk by 2021-22 is expected to be 172.20 
million tonnes. 

20. The Centra! Poultry Performance Testing Centre (CPPTC) is located at Gurgaon. 

21. India declared free from Avian enflueriza in June, 2010 






22. India Fish Production : (2009-10) (million tonnes) 

2.98 + 4.87 = 7.85 

(Marine) (inland) (Total) 

23. Export value of marine production = 9921 crore. 

24. The estimated green fodder shortage in the country is about 34 per cent. 

25. The Kisan Credit Card (KCC) scheme was introduced in August, 1988. 

26. N.A. I. S. (1999-2000), The Agricultural Insurance Co. of India Ltd. (AIC) is the implementing 
agency. 

'27. There are 7157 regulated markets in the country (2010). 

28. Kisan Call Centre, 2004; toll -free number: 1800-180-1551, 22 local languages, 6.00 am to 
10.00 pm for all seven days of the week. 

29. The per capita availability of fruits and vegetables is 466 g/day (India). 

30. National Mission on Micro-Irrigation (NMMI) was launched in June, 2010 in addition to the earlier 
micro-irrigation scheme (January, 2006). 

31. India, fourth largest producer of natural rubber; 8.5 % share in world production. 

32. India, sixth largest coffee producer; both Arabica and Robusta varieties in proportion of 33:67, 
Area : 3.99 lakh ha, states : KT, KR, TN 

33. India, largest producer and consumer of black tea . Assam, WB; TN, KR account for about 
96 % of the total production. 

34. The livestock and fisheries-contributes over4.07 % to the national GDP. 29.7 % to the 

value of output from total agriculture and allied activities. 

35. India, milk production: 17.0 million tonnes (1950), 

53.0 million tonnes (1990). 

112.5 million tonnes (2010) (Rank-1). 

38. Per capita milk availability (gm/day) 

1968: 112 
1990:176 
2010:263 

As per FAOSTAT. world av. is : 279.4 gm/day. 

37. National Project for cattle and buffalo breeding (NPCBB) was launched in October, 2010. 

38. Food subsidy : Rs. 58242.45 crore (2009-10). 

39. Sugar production in India is cyclic in nature. 

40. The forward contracts (regulation) act, 1952. 
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BUDGET 


O I 


About Budget 

Article -112: The president is constitutionally obliged to have the annual financial statement (Budget) 
of the ensuing financial year laid before parliament. 

Article -77 (3): The finance minister is responsible for preparing the budget and pilot it through 
parliament. 

Budget 2011-12 &Agrii. 

Opportunities 

* Swift and broad based growth in 2010-11, fiscal consolidation. 

* Significant progress in critical institutional reforms. 

* Dynamism in the rural economy. 

Challenges 

* Inflation management, implementation gaps, corruption etc. 

* Result oriented economic management system. 

Highlights 

* Amendment to centres FRBDM Act, 2003 

* pirectTax Code (DTC) proposed to be effective from April, 1, 2012 

* Rs. 40,000 crore to be raised through dis-investment. 

* Govt, committed to retain at least 51 % ownership & management control of central PSU’s. 

* Rs. 500 crore to be provided to anable RRB's to maintain a CRAR of at least 9.0 %. 

* India Micro-Finance Fund of Rs. 100 crore to be created with SIDBI. 

.* • Women’s SHG’s Development Fund to be created with a corpus of Rs. 500 crore. 

* Corpus of RIDF-XVII of NABARD to be raised to Rs. 18,000 crore. 

* Provision under rural housing fund enhanced to Rs. 3000 crore. 

* Allocation of Rs. 2,14.000 crore for infrastructure development in 2011-12; it amounts 48.50% 
of total plan allocation. 

1 Allocation for social sector = Rs. 1,60,887 crores, 36.40 % of total plan allocation. 

* Bharat Nirman Yojana (BNY) = Rs. 58,000 crore. 

Plan to provide rural broad-band connectivity to all 2,50,000 panchayats in the country in three 
years. 

* Allocation for education increased to Rs. 52,057 crores. 

* Sarva Shiksha Abhiyan : Rs. 21,000 crore 

* Target of providing banking facilities to all 73,000 habitations having population of over 2,000. 

Agriculture 

1. Allocation under Rashtriya Krishi Vikas Yojana (RKVY) increased to Rs. 7,860 crore. 

2. To improve rice based cropping system in eastern region, allocation of Rs. 400 crore has 
been made. 







3. Allocation of Rs. 300 crore to promote 60,000fcyises villages in rainfed areas. 

4. Allocation of Rs. 300 crore to bring 60,000 hectares under oil palm plantations. Initiative to 
yield about 3 lakh metric tonnes of palm oil annually in five years. 

5. Allocation of Rs. 300 crore for implementation of vegetable initiative to provide quality 
vegetable at competitive prices. 

.6. Allocation of Rs. 300 crore to promote higher production of Bajra, Jowar, Ragi and other 
millets, which are highly nutritious and have several medicinal properties. 

7. Allocation of Rs. 300 crore to promote animal based protein production through livestock 
development, dairy farming, piggery, goat rearing and fisheries. 

8. Allocation of Rs. 300 crore for Accelerated Fodder Development Programme to benefit 
farmers in 25,000 villages. 

9. Credit flow for farmers raised from Rs. 3,75,000 crore to' Rs. 4,75,000 crore in 2011-12. 

10. Rs. 10,000 crore to be contributed to NABARD’s short-term rural credit fund for 2011-12. 

11. Approval being given to set up 15 more Mega Food Parks during 2011-12. 

12. Basic Custom Duty reduced for specified agricultural machinery from 5 per cent to 2.5 per 
cent. 

13. Basic Custom Duty reduced on micro-irrigation equipment from 7.5 per cent to 5 per cent. 








